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ITSE OF AMINES TO SENSITIZE MT IT .TTORUG-RESIST A NT CFJ.Ifi 
BACKGROUND OF THE INVENTION 

The present invention is a method of sensitizing desensitized cancer cells to various 
5 chemotherapeutic agents so as to better treat the cancer. 

2. Description of the Related Art 
It is known that cancer cells become resistant to some chemotherapeutic agents and are 
even resistant to many different chemotherapeutic agents. Ibis is a significant impediment to 
cancer chemotherapeutic treatment* 
10 It would be of great benefit to (hose who have cancers which can be treated with 

chemotherapeutic agents to have an agent which will sensitize the resistant cancer ceils to the 
chemotherapeutic agents being used to treat the cancer. 

Several classes of compounds which sensitize cancer cells to chemotherapeutic agents 
are known. One group of compounds are calcium channel blockers or related analogues, some 
15 of which no longer act as calcium channel blockers. For example, some synthetic isoprenoids 
Cancer Research 46, 4453 (1986) and pyridine analogs Int. J. Cancer 45, 508 (1990), cause 
multidrug resistance reversal. Reseipine Biochem. Pharmacol 30, 2191 (1981), quinidineand 
cyclosporin and related analogs 7. Clin, Invest. 77, 1405 (1986) some without die original 
bioactivities, also sensitize multidrug resistance cells. Phenothiazines such as the calmodulin 
20 inhibitors thioridazine, trifluoperazine and chlorpromazine /. Nat. Cancer Inst. 76, 839 (1986) 
and Cancer Let. 30, 251 (1986) sensitize multidrug resistant cells. Analogs of Vinca alkaloids 
and anthracyclines such as N-acetyldaunorubicin Cancer Res. 40, 1077 (1980) will also 
sensitize multidrug resistant cells, as will steroids J. Biol. Chem. 264, 782 (1989), and 
Biochem. Biophys. Res. Commun. 158, 1066 (1989)]. Other agents that sensitize multidrug 
25 resistant cells include the antibiotic cefoperazone Cancer Research 49, 6901 (1989), tamoxifen 
Cancer Res. 44, 4392 (1984), vitamin A, Br. J. Cancer 56, 267 (1987) and chloroquine Cancer 
Lett. 30, 251 (1986). 

At least two features seem to be of major importance in determining whether a com- 
pound can act as a sensitizer. One is lipophilicity Cancer Res. 50, 3997 (1990) and the other is 
30 ability to modulate binding on the P-giycoprotein, Advances In Pharmacol., 21, 185 (1990). 
Several of the previously identified sensitizing compounds appear to act by competing for 
binding to die P-glycoprotein. The mode of action of others that do not compete for binding is 
unknown. 

It has been found that various steroidal and non-steroidal amines also sensitize 
35 desensitized cancer cells to the common chemotherapeutic agents. These sensitizing compounds 
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are useful in anti-cancer therapy to sensitize cancer cells to be killed by traditional cytotoxic 
drugs (chemotherapeutic agent). More particularly, 2H4-2,6^-li»yrrolidinylH^yriinidinyl- 
l^peraztoylB&Mnethy^ mesylateOlQQS 
sensitizes desensitized cancer cells as well as or better flan verapamil, which is a standard 

5 sensitizer. Verapamil has the disadvantage of causing cardiac toxicity in humans at doses that 
are required for in -vivo sensitization of cancer cells. 

^T^^y OF INVENTION 
Disclosed is a method of treating resistance to cancer chemotherapeutic agents in human 
cancer patients which comprises administering to that human an effective amount of a 

10 sensitizing steroidal amine of formula 0) 



15 




85 T * 7 

where: 

20 (A-I) R<; is «« 6 . 1 M M , Rio is •*io-l**MW ^ % * wnere one of 

^ and Rg.2 fe " H » 811(1 me oflier fe * H « " F * or C r C * sflky1 ' Rl °- 2 b " CH3, 1110-1 85 
taken together are -{CR 7 ) 2 -C^K 33 yCH= or -CH=CH-CO-CH=, where R3.3 is =0 or a- 

H:B-OR 3 ^ or cH3R 3 ^:B-H, where R 3 ^ is -H, -CO-CH3, 
-CO-CiHj, -CO-CgHj, -CO-O-CH3 or -CO-OC^; 
25 (A-IQ R5 is 0*54*854. R5 is tt-R^iB-R^, R w is «-Rio-3 :B - R KM and R 7 is a- 

H.B-H, where one of R^g and Rg^is -H, and me other taken together with one of R5.3 and 
R54 forms a second bond between C5 and C 6 , R 1(M is -CH 3 , R 10 . 3 and me other of R5.3 and 
taken together is -(CH^-WW-CHj-; 
(A-m) R 10 and R5 taken together are =CH-CH=C(OR 3) -CH= where R 3 is 
30 -H, C t -C3 alkyl, -CO-H, C2-C4 alkanoyl or benzyl, Rg is b^Mm where one of R$. 5 
and R« is -H, and me other is -H, -F, or CyC$ alkyl and R 7 is a-H:B-H; 

(A-IV) R5 is «-Rs. 7 :B-R5^, R5 is a-R^ifi-R^, R 7 is «-H:B-H and R 10 is a-R 10 _ 7 :B- 
RlO-8. wnere one of *5-7 %-8 fa ^ *MW and the other of R5.7 and R^ taken together 
are -<CH 2 )2-C( =I R3-3> CH 2> where R 3-3 ta » defined above, R If>8 is 
35 -CH 3 , where one of R5.7 and is -H and me other is -H, -F, or Cfy alkyl; 

(A-V) Rg is R^Rfi-K). R 7 b R 7-9*7-10. RlO * where one of "« 
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and R$, 10 is -H and the other taken together with one of R 7 ^ and R 7 . 10 forms a second bond 
between C 6 and C 7 , and the other of R 7 . 9 and R 7 . 10 is -H, Rio-io k -CHa» R10-9 and Rj 
taken together are -{CB^-C^R^Kai* 5 or -CH=CH-CO-CH=, where R 3 . 3 is as defined 
above; 
5 where: 

(C-I) Kn is OfRn-i-*-Rii-2» where one of R 1W and 5 s t^ 60 together with R9 
to form a second bond between Cg and C n and die other of R 11b1 and R n _ 2 is -H; 
(C-II) R9 is -Q and R n is «0 or oe-Hifl-Rj^ where R n ^ is -CI or -OH; 
(C-m) R9 is -H or -F and R n is =0 or <*-Ru„5:B-R u .5, where one of R 1M and R n 
10 5 is -H, and the other of R n _ 5 and R 1W is -H, -OH or Cj-C^ alkoxy; 

(C-IV) R^ is -H or -F and R n is c*-0-CO-R n . 7 :B-H, where R n . 7 is 

(A) C 1 -C 3 alkyl, 

(B) Cj-C^ alkoxy, 

(C) faranyl, 

IS (D) "NRi22^123" where one of R^ and R 123 is -H, methyl or ethyl and the 

other is -H, C1-C4 alkyl or phenyl, 

(E) -X 3 -Aryl, where X 3 is -O- or a valence bond, where Aryl is phenyl 

optionally substituted with 1 thru 2 -CI, -Br, C X ~C 3 alkoxy, -COOH, -NH 2 , Cj-C^ 

alkylamino, dKCj-C^kylamino, where the alkyl groups are die same or different, 1- 
20 pyrrolidinyl, 1-piperidinyl, 1-bexamethylenimino, 1-heptametbylenimino, C2-C4 acylamino 

and -NH-CHO or with 1 -F or -CF 3 ; 

where: 

(D-I) R 16 is R16-I &16-2 R 17 fa R 17-l :R 17-2» where one o{ R 16-l ^ R 16-2 fe " H 
or -CH 3 and the other taken together with one of R^.j and R 17 . 2 forms a second bond 
25 between C 16 and C 17 , and the other of R 17 . x and R 17 _ 2 is -C^ZXCHkV 

^21-0^21-^ where Z is =0, =CH 2 Qt R^r-H where R 17 ^ is -H or -CH 3 , where n is 0 
thru 6, where 

(1) -{CH2) m -NR2l-r Heteroar yli where m is 2, 3 or 4, where R 2 i.i is - 
30 H or Cj-Cj alkyl, where Heteroaryl is: 

(a) pyridin-2- (F-l), 3- (F-2) or 4-yl (F-3) or the N-oxide 
thereof optionally substituted by 1 or 2 being die same or different, where R 2 i-2 is 

0)-F, 

(TO -a 

35 (BQ "Br. 

(hOq-Cs alkyl, 
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(v) -CH 2 -CH=CH 2 , 

( v j) -Aryl, where Aryl is as defined above, 

(vii) -NRm-Ai* where *• ^i-s' 8 " e same or 
different and are -H, C,-^ alkyl or -CH 2 -CH=CH 2 , 
5 (viiia) *CH 2 -(CH 2 ) q -CH2- N *- where ™ e 8101118 « n a rked 

with an asterisk (*) are bonded to each other resulting in the formation of a ring, where q is 1 

thru 5, 

(viiiB) ^-CHiKCHjJc-G-CCH^fCHj^- 1 ^- 
where the atoms marked with an asterisk (*) are bonded to each other resulting in me formation 
10 of a ring <H), where Gls-O-, -S-, -SO-, -SOy or -NHR 2W , where R 2 M is 

alkyl, or Aryi as defined above, where c and d are the same or different and are 0 thru 2 with 
the proviso mat the total number of ring carbon atoms is 4, 5 or 6, 

Ox) 3-pvrrolin-l-yl, (F-5) 

(x) pyrrol-l-yl optionally substituted with C1-C3 alkyl, 

(xi) piperidin-l-yl optionally substituted with 1 or 2 C r 

C3 alkyl, **> 

(xii) l,2,3,frtetrahydropyridin-l-yl, (F-8) 

(xiiO 1 -hexamethyleneimiuo containing a 3- or 4- double 

20 bond or 3- and 5- double bonds, 

(xiv) i,4-dihydro-l-pyridinyl substituted in the 4 
position by two q-Cg alkyl being the same or different, <M°) 

(xv) -OH, 

(xvi) alkoxy, 

25 (xvii) -NR 2 i-r<CH2) e -Q where Q is 2-pyridinyl where 

B21.7 is -H or C1-C3 alkyl and e is 0 mru 3, 

(xvffi) pyridin-2-, 3- or 4-yl, 
(b) l,3,5-triazin-2-yl or me N-oride thereof optionally 
substituted at the 4- and/or 6- position with *21-2 is as defined above, <MD 
30 (c) pyrimidin-4-yl or me N-oride thereof optionally substituted 

at me 2- and/or 6- position with R21-2 & a* defined above, (F* 12 ) 

(d) pyrimidin-2-yl optionally substituted at 4- and/or 6- position 

with 1 or 2 88 fe defined 

(e) pyraan-2-yl optionally substituted with 1 or 2 R21.2 M fa 

35 defined above, ^" 14) 

(t) iinidazol-2-yl optionally substhututed in the 1 position with 
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CyC 3 alkyl or -Aryl, where Aryl is as defined above* and further optionally substituted with 1 
or 2 R 2 i-2 as defined above, (F-1S) 

(g) l,2,4-triazol-3-yl optionally substituted in the 1 position with 
alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 

5 R 21 _ 2 as defined above, (F-16) 

(h) imidazole- or 5-yI optionally substituted in die 1 position 
with alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted 
with 1 or 2 R 2 i-2 as defined above, (F-17) 

0) benzo[b]thien-2-yl, (F-18) 
10 Q)indol-2-yI, (F-19) 

(k) benzo[b]thiazol-2-yl, (F-20) 
0) benzimidazol-2-yl, (F-21) 
(m) 4-p-[4-[2,6-bis(li>yrolidmy^ 
piperazinyl]ethyl]piperazinyl, (F-22) 
15 (n) l,2,4-triazol-3-yl optionally substituted at the 5- and/or ex- 

position with R21-2 & k define above, (F-23) 

(2) (l^iperazinylM^-C^alkyl optionally substituted in the 4- position 
with -Aryl or -Heteroaryl as defined above, (F-24) 

(4) -(CR^) m -X 4 where m is as defined above and where X 4 is 

20 <a) -0-CH 2 CH 2 -Y, where Y C1-C3 alkylamino, di(C r 

C^alkylamino where die alkyl groups are the same or different, C3-C5 alkyleneimino, 
optionally substituted with 1 or 2 CyC 3 alkyl, 

(b) -NR 21 . 20 CH 2 CH 2 -Y, where R 21 . 20 is-Hor alkyl 

and Y is as defined above, 
25 (c) <CH 2 ) g -NCR 21 . 20 )-Heteroaryl, where g is 2, 3 or 4, and 

where R 21 . 20 and Heteroaryl are as defined above, 

(5) <afy m -m 2 i.2&2iJ23> where R 21-22 * " H or C1-C3 alkyl and 
R 21-23 is -Aryl or -Heteroaryl as defined above, or R 21-22 and R 21 . 2 3 are taken together with 
the attached nitrogen atom to form a saturated mono-nitrogen C3-C5 heterocyclic ring and 

30 where m is as defined above, 

(fi) -(CHCH^CH^^!^, where bis0andffelthru3orbis 
one and f is 0 thru 3, where R 21 , 24 is phenyl substituted with 1 thru 3 -OH, alkoxy, - 
NR 21-2^21-26 where R 2l-25 ^ R 21-26 816 * e same or <Uffer«* and are -H, alkyl or 
are taken together with die attached nitrogen atom to form a C4-C7 cydicamino ring, 

35 (7) -(CH^-Heteroaryl, where i is 1 thru 4 and Heteroaryl is as defined 

above, % 
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(8) (l-pfcerazinyl)acetyl substituted in the 4- position by Heteroaryl 

where Heteroaryl is as defined above, (P" 25 ) 
(?) (l^iperazinyl)carbonylmethyi substituted in the 4- position by 

-Heteroaryl where Heteroaryl is as defined above, and (F " 26) 

5 W R 21-0 fc 

(D-H, 

(2) C!-C 3 alkyl, 

(3) C5-C7cydoalkyl, 

(4) <CH2) m -NR 2 i.rHeteroaryl, where m, R 2W and Heteroaryl are as 

10 defined above, 

(5) (l^iperamylKCi-C^ 21 ^ 1 optionally substituted in the 4- position 
with -Aryl or -Heteroaryl as defined above, (P" 24 ) 

(6) -(CH^-X^ where m and X4 are as defined above, 

(7) <CRj) m - NR 21 .2^2l-» **» m > R 21-22 R 21-23 » * 

15 defined above, 

(8) <CHCH3)b-(CH2)rR21-24» wicre b > f 311(1 R 21-24 « « defined 

above, 

(C) R 21-a and R 2 i^ are taken together with die attached nitrogen atom to form 

a heterocyclic ring selected from die group consisting of 
20 (i) 2<carboxyH-pyrrolidinyl optionally as the alkyl ester or as a 

pharmaceutically acceptable salt, &' 27 * 

(2) 2<carboxy)-l-piperidinyl optionally as the q-Cj alkyl ester or as a 

pharmaceutically acceptable salt, C^ 28 ) 

(3) 2r(carboxyH*^amethyleneinuno optionally as the Cj-C^ alkyl 

25 ester or as a pharmaceutically acceptable salt, <F" 29 ) 

(4) 2^carboxy)-l-hq)tamethyleneiimno optionally as the alkyl 

ester or as a pharmaceutically acceptable salt, (F* 30 ) 

(5) 1-piperazinyl substituted in die 4- position with R^.^O^CH^j- 
where is -Aryl, -NR^^i and 2-foranyl, where R^ is -H or q-C, alkyl, where 

30 j isO thru 3 and Aryl is as defined above, <F" 31 > 

(6) 1-piperazmyl substituted in the 4- position with HeteroaryHCH^j-, 

where Heteroaryl and j are as defined above, G 7 " 32 ) 

(7) l^iperazinyi substituted in die 4- position with 

AryHCH^j-, where Aryl and j are as defined above, (P" 33 ) 
35 (g) 4iydroxy-l^iperidinj1 substituted in the 4- position with Aryl as 

(F-34) 

defined above, 
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(9) 1-piperarinyl substituted in the 4- position with Heteroaryl-NR^.^- 
CCHCH^fi whwe Heteroaryl, R21-29 and i are as defined above; (F-35) 

(D-H) R15 is 0f-Ri6-3**i6-4 where 0Qe of R 16-3 ^ R 1W is -H and the other is - 
H, -F, -CH 3 or -OH, and R 17 is -CH-CCH^p-N!^.^!-^ where P is 1 or 2 t where R 2 i-a 
5 and R 2 i^ are as defined above; 

(D-m) R 16 is a-Ri6-5 :fi - R 16^ and R 17 is a-R 17 . 5 :B-R 17 ^, where R 16 . 5 is 
-H, -OH, -F or -CH 3 and R 1M is -H, -OH, -F, or -CH 3 , with die proviso that at least one of 
R 16 _ 5 and R 1W is -H, where R 17 . 5 is -H, -OH, -CH 3 , -CH 2 CH 3 , C^Oj alkanoyloxy or -O- 
CO-Aryl, where Aryl is as defined above, and where R 17-6 is 

10 ^(=ZMCH 2 V NR 21-o R 21-0* where z » n > R 21-a ^ R 21-0 » 38 defined *ove; 

(D-IV) the 16,17-acetonide of a compound where R 16 . 5 is -OH, R 16-6 is -H, R 17 . 5 is - 
OH and R 17 ^ is ^(^ZMCH^-NR^^R^, where Z, n » R2Ur R 21-0 816 ^ defined 
above; 

with the following overall provisos that: 
IS (0 one of R}6_i or R 16 _ 2 is taken together with one of R 17-1 or R 17 . 2 to form a 

second bond between C 16 and C 17 , only when R 10 is. a-R 10 _ 1 :6-R 10 . 2 » 
ot-Rjo.3:B-R 10 4, cr-R 10 _7:fl-R 1M or a-R 10 ^:B-R 10 . 10 , 

(II) R 17 is =CHKCH 2 ) p -NR 21 _ a R 21 ..0, only when R 10 is o-R lw : 

*- R 10-2» <*- R 10-3 :B - R 10-4> «- R 10-7 :B - R 10-8 or «- R 10^8- R 10-10» 
20 (III) % and R 10 taken together are = CH-CH = C(OR 3 )-CH = , only when R 17 

is cr-Ri 7 _5:fi-Ri7-6 or 16,17-acetonide of a compound where R 16 is 
a-OH:fi-H and R 17 is a-OH:6-C(=Z)-{CH 2 ) II -NR 21 ^ f R21^> ^ d 

(IV) R5 is o-R5. 7 :B-R5^, only when R 17 is oe-R| 7 .5:fl-R 17-6 or 
o-OH:B-C-(=Z)-(CH2)n" NR 2l-o R 21-^» 01 * e 16,17-acetonide thereof; and pharmaceutical^ 
25 acceptable salts thereof. 

Also disclosed is a method of treating resistance to cancer chemotherapeutic agents in 
human cancer patients which comprises administering to that human an effective amount of a 
sensitizing alkyl amine of formula (D) 

X 2 -(CH 2 ) n2 -NR 21 ^R 21 ^ QJ) 

30 where: 

1^3-14; 
Xjis -H, 
-OH, 

-O-CCHC^ alkyl), 
35 -G-CO-H, 

-O-CCKMC^ alkyl), 
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(C1-C4) alkoxycarbonyl, 

-O-CO-Aryl where Arylis^ optionally substitued with 1 thru 3 of the 
following which may be the same or different: 
OR, 

5 -OCH3, 

-F, -Q, -Br, -GF 3 , 
-CJ-C3 alkyl, and 
-CO-R5 where R5 is 
-OH, 

10 _NH 2' 

-NHRg where R$ is 

alkyl and 

-N(R 14 )(Ri5) where R 14 and Rj5 are the same or 

15 different and are alkyl, 

-O-Aryl, where Aryl is as defined above, 
-CH(OH)Aryl, where Aryl is as defined above, 
Aryl, where aryl is as defined above; 

(A)R 2 l-a is . _ 

20 (i) ^CH2) m -NR 2 i-rHeteroaryI, where m is 2, 3 or 4, where R 2W »s -fl or 

Cj-Cj alkyl, where Heteroaryl is: 

(a) pyridin-2- (F-1), 3- (F-2) or 4-yl (F-3) or the N-oxide thereof 

optionally substituted by I or 2 R^, being the same or different, where R^ is 

®-F, 

25 CO) -a, 

C«v) alkyl, 

(v) -CH 2 _CH=CH 2' 

(vi) .Aryl, where Aryl is phenyl optionally substituted with 1 
30 through 2 -F, -a -Br, alkoxy, -COOH, -NH 2 , alkyiamino, di(q- 

C^alkylamino, where tbe alkyl groups are the same or different, 1-pyrrolidinyl, 1-piperldinyl, 
l^examethyleiiimmo, l^eptamemylenimino, W 1 ™^ and -NH-CHO or with 1 -F 

01 _CF3 ' (viO wnere me R 21-3 S »e the same or different 

35 and are -H, alkyl or -CH 2 -CH=CH 2 , 

(viiia) 'CH^CH^.j-CHrN*- where the atoms marked with an 



WO 92/18089 PCT/US92/02237 

-9- 

asterisk (*) are bonded to each other resulting in the formation of a ring, where q is 1 through 
5, 

(viiifl) *CH 2 ^ CH 2)c* G ^ CH 2)d" CH 2" N *^ ere * e mm 
marked with an asterisk (*) are bonded to each other resulting in the formation of a ring (F-4), 
5 where G is -0-, -S-, -SO-, -S0 2 - or -NR 2M -, where R 2W b ' H » c l"p3 alkyl, or Aryl as 
defined above, where c and d are the same or different and are 0 through 2 with the proviso 
that the total number of ring carbon atoms is 4 r 5 or 6, 

(be) 3-pyrrolin-l-yI, (F-5) 

(x) pyrrol-l-yl optionally substituted with ^-€3 

10 alkyl, (F-6) 

(xi) piperidin-l-yl optionally substituted with 1 or 2 

Cj-03 alkyl, (F-7) 

(xii) 1,2,3,6-tetrahydropyridin-l-yl, (F-8) 

(xiii) 1-hexamethyleneimino containing a 3- or 4- double bond 

15 or 3- and 5- double bonds, (F-9) 

(xiv) 1,4-dihydro-l-pyridinyl substituted in the 4 position by 
two Cj-C3 alkyl being the same or different, (F-10) 

(xv) -OH, 

(xvQ Ci*C$ alkoxy, 

20 (xvii) -NR^.y^CH^-Q where Q is 2-pyridinyl where R 21 _ 7 

is -H or C L -C3 alkyl and e is 0 through 3, 

(xviiO pyridin-3- or 4-yl, 
(xix) -CF 3 , 

(XX) -CCI3, 

25 (xxi)-SCH 3 , 

(b) l,3,5-triazin : 2-yl or the N-oxide thereof optionally substituted at the 
4- and/or 6- position with R 2 i-2 is 33 defined above, (F-ll) 

(c) pyrimidin-4-yl or die N-oxide thereof optionally substituted at the 2- 
and/or 6-, and 5- and/or 6- position with R^ is as defined above, (F-12) 

30 (d) pyrhnidin-2-yl optionally substituted at 4- and/or 6- position with 1 

or 2 R 21 . 2 as is defined above, (F-13) 

(e) pyrazin-2-yl optionally substituted with 1 or 2 R 2 j. 2 as is defined 

above, (P" 14 ) 

(f) imidazol-2-yl optionally substituted in the 1 position with C x -C 3 
35 alkyl. or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 2 

R 21 _ 2 as defined above, (P" 15 ) 
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(g) 1, 3,4-triazol-2-yl optionally substituted in the 1 position with 
alkvl or -Aryl where Aryl is as defined above, and further optionally substituted with R 21 _ 2 as 

^ ' (F-16) 

defined above, 

(h) imidazol-4- or 5-yl optionally substituted in the 1 position with C r 
5 c alkvlor -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 

2 as defined above, 

© benzo[b]thien-2-yl, ^" 1B ' 
(j) indol-2-yl, F- 19) 
(k)bena)[b]«Mazol-2-yl, C" 20 ) 
10 0) benzunidazol-2-yl, <F' 21 ) 

(m) 4-P-[4-{2,6-bb(l-pyrrolidinyl)-4- 

pytinudinylhl^iperazinyl]etiiyll, 

(n) l,2,4-triazin-3-yl optionally substituted at the 5- and/or 6- position 

(F-23) 

with R M _ 2 as is defined above, 
15 (2) -(CH^-Cl-piperazinyl) optionally substituted in the 4- position with -Aryl 

(F-24) 

or -Heteroaryl as defined above, 

(3) -Heteroaryl, as defined above, 

(4) -<CH2) m -X 4 where m is as defined above and where X 4 is 

(a) -0-CH 2 CH2-Y, where Y is Cj-^ alkylamino, di(Cj- 
20 (^alkylamino where the alkyl groups are the same or different, C 3 -C 6 alkyleneimino, 
optionally substituted with 1 or 2 Cj-C^ alkyl, 

<b) -NR21-5CH2CH2-Y, where R 21 . 5 is -H or CyC, alkyl and Y is as 

defined above, 

(c) -(^g-NtRii^Heteroaryl, where g is 2, 3 or 4, and where R 2 i. 
25 5 and Heteroaryl are as defined above, 

(5) <GH2k-NR2t.22R21.23. **» R 2l-22 * " H or Ci-Ca «* 58 - 
Aryl or -Heteroaryl as defined above, or R 21 .22 and R 2 l-23 *» taken together with the 
attached nitrogen atom to form a saturated mono-nitrogen Cj-Cg heterocyclic ring and where m 
is as defined above, 

30 (6) -(CHCHj^CH^f Aryl where b is 0 and f is 1 through 4 or b is 1 and f is 

0 through 3, where Aryl is as defined above, 

(7) <CH2VHetetoaryl, where i is 1 through 4 and Heteroaryl is as defined 

above, 

(g) (i^iperazinyl)acetyl substituted in the 4- position by Heteroaryl where 

(F-25) 

35 Heteroaryl is as defined above, 

(?) (i-piperazinyl)carbonylinethyl substituted in the 4- position by 
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-Heteroaryl where Heteroaryl is as defined above, (F-26) 

(?) ^l** 5 
(D-H, 

(2) alkyl, 
5 (3) C5-C7 cycloalkyl, 

(4) -(CH2) m -NR2i-rHetCToaryl f where m, R 2 j.i and Heteroaryl are as defined 

above, 

(5) (l-piperazinylX^-C^altyl optionally substituted in the 4- position with - 
Aryl or -Heteroaryl as defined above, (F-24) 

10 (6) -(CH2) m -X 4 , where m and X 4 are as defined above, 

(7) KCH^nf NR21.22R21-2* m > R 21-22 R 21-23 » & defined 

above, 

(8) -(CHCH3) b -(CH2)rR21.24» where R 21-24 * substituted with 1 thru 3 
-OH, Cj-03 alkoxy, •NR 2 i-25 R 21-26 where ^21-25 ^ R 21-26 » same or different and 

15 are -H, Cj-Cs alkyl or are taken together with the attached nitrogen atom to form a C4-C7 
cyclicamino ring and where b and f are as defined above, 

(9) 2-pyridinylmethyl, 

(O R 21 ^ and R 2 i-p are taken together with the attached nitrogen atom to form a 
heterocyclic ring selected from the group consisting of 
20 (1) 2-(carboxyH-pyrrolidinyl optionally as the CyC 3 alkyl ester or as a 

pharmaceutical^ acceptable salt, (F-27) 

(2) 2-(carboxy>l-piperidinyl optionally as the CyC 3 alkyl ester or as a 
pharmaceutical^ acceptable salt, (F-28) 

(3) 2<carboxy)-l-hexamethyleneimino optionally as die CyC$ alkyl ester or as 
25 a pharmaceutical^ acceptable salt, (F-29) 

(4) 2-(carboxy)-l-hg>tamethyleneimino optionally as the C 1 -C 3 alkyl ester or as 
a pharmaceutical^ acceptable salt, (P-30) 

(5) 1-piperazinyl optionally substituted in the 4- position with R 2 i. 2 g v CO- 
(CH2>j- where R 21 _ 28 is -Aryl, -Heteroaryl, -NR 21 „29Heteroaryi and 2-fiiranyl, where R 21 . 29 

30 is-Hor CyC^ alkyl, where j is 0 through 3, and Aryl and Heteroaryl are as defined above, 

(F-31) 

(6) 1-piperazinyl substituted in the 4- position with HeteroaryHCH^-, where 
Heteroaryl and j are as defined above, (F-32) 

(7) 1-piperazinyl substituted in the 4- position with 

35 AryKCH^p where Aryl and j are as defined above, (F-33) 

(8) 4-hydroxy-l-piperidinyl substituted in the 4- position with Aryl as defined 
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(F-34) 

above, 

(9) l-piperazinyl substituted in the 4- position with Heteroaryl- 
NR 2 i-2<rCCKCH2)r. where Heteroaryl, ^ and i are as defined above; (M5) 

(10) 1-piperazinyl substituted in the 4- position with 

5 -^CHo)-C*=C(2-pyridinyl)-N=N-C(2-pyridinyl)=C*H, where * and j are as defined above, 

yj (F-36) 

(11) 1-piperazinyl substituted in the 4- position wife 

and phannaceutically acceptable salts thereof. 

Further disclosed is a method of treating resistance to cancer chemotherapeutic agents 
in human cancer patients which comprises administering to that human an effective amount of a 
sensitizing tricyclic amine of formula (HI) 



10 



15 




(HI) 



20 



25 



where: 

W 2 is -O-, -S-, -NR54- where R54 is -H or C x -C 3 alkyl, 
ng is 0, 1 or 2, 

R 7 is -H, Ci-C 4 alkyl, -CCHCfCt alkyl). -CO-* or -prodrug where prodrug is 
POyO- cation* where catkm + is sodium, potassium or trialkylaiiunomnm where alkyl is C r 

C3, 

^0-CH 2 -CONH-CH2-S02-0" cation + where cation + is as defined above, 
-aKCH^-Rs! where n^ is 1-7 and ^ is -COO"- •HRsi.fia^. where 
E5! ! and ^4 are the same or different and are -H or alkyl, 
-N^5MR5i.^5l-3 where 1151.1*51-2*51-3 the same or different and are -H or 
C <-C3 alkyl, and where halide is -CI or -Br, 

-CO-CH = CH-CO-O* cation'*" where cation 4 " is w defined above, 
-CO-N*-CH=CH-N=C*H where the atoms marked with an asterisk (*) are 

bonded to each other resulting in die formation of a ring, 

-CO-C*=C[(CH 2 ) n22 -NH 2 ]-CH=CH-CH=C*H where is 1 or 2 and where 

the atoms marked with an asterisk (*) are bonded to each other resulting fa the formation of a 

35 ring, 

-COC*= CH-CH= C(-N%2>CH=C*H where ^ is -H or alkyl and 



30 
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where die atoms marked with an asterisk (*) are bonded to each other resulting in the formation 
of a ring, 

^(HCB^i-ayO-lC^^ sugars], 

^0-0-CH(CH2-0-CO-R53)2 where the %3's are the same or different and are 



5 C|-Cig» 
above, 



-CO-(CH2)5-CO-N(CH3)-CH2-CH2" so 3" cation+ where cation + is as defined 
-CH 2 -0-CO-(CH2) n 2i-NR5i.iR5i.2 where °2i» R5M and R51-2 are as defined 

above, 

10 -CO-NH-C5H 4 -R55 where R55 is -H or C x -C 3 alkyl, -NOj, 

-NR 51 . 1 R5 1 . 2 where R 51 . 1 and R 51 , 2 are as defined above and 
R 10 is -H or -CH 3 , 
R n is -H or -CH 3 , 
R n is -H or -CH 3 , 

15 (18-1) R 16 is o-R^rft-Rj^ where one of R 16 _j and R l6 _ 2 is -H, -CH 3 , 

-CH 2 CH 3 or and the otiier is -X 3 -NR 21 . a R2HJ where x 3 b "C 0 "* -<P^2>nie^° m where 
n 16 is 1 or 2, -(Ca^tf- where n 3 * X 01 -CCMHPB^js- where n 15 is 2-6, R25 and R26 
are -H:-H; 

(A) R 21-a h 

20 (1) -(CH 2 ) m -NR 21 _ 1 -Heteroaryl, where m is 2, 3 or 4, where R21-1 is -H or 

Ci-C 3 alkyl, where Heteroaryl is: 

(a) pyridin-2- (F-l), 3- (F-2) or 4-yl (F-3) or the N-oxide thereof 
optionally substituted by 1 or 2 R2i-2» bein S *e same or different, where R 21 _ 2 k 

CO-F, 

25 00 -a, 

0ii)-Br, 
av)q-C 5 alkyl, 

(v) -CH 2 -GH=CH 2 , 

(vi) -Aryl, where Aryl is phenyl optionally substituted with 1 
30 thru 2 -F, -CI, -Br, C x -C 3 alkoxy, -COOH,. -NH 2 , alkylanrino, dKq-CjJalkylamino, 

where the alkyl groups are the same or different, 1-pyrrolidinyl, 1-piperidinyl, l-hexa- 
methylenimino, Hieptamethylenimino, C2-C4 acylamino, -NH-CHO, with 1 -F or -CF 3 or 
with 3,4-methyienedioxy and 3,4-ethylenedioxy; 

(vii) -NR 2 ^ 3 I^i-3 where the R2i-3*s are the same or different 
35 and are -H, alkyl or -CH 2 -CH=CH 2 , 

(viiia) *CH 2 -(CH 2 ) q -CH 2 -N*- where the atoms marked with an 
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asterisk O are bonded to each other resulting in the formation of a ring, where q is 1 tfam 5, 

(viiiB) •CH 2 -(CH 2 ) c -G-(CH 2 ) <r CH2- N *- where ±e atoms 

marked with an asterisk (*) are bonded to each other resulting in the formation of a ring <F-4), 

where G is O-, -S-, -SO-, -SO,- or -NR 2M . where ^ is -H, q-Cj alkyl, or Aryl as 
5 defined above, where c and dare the same or different and are 0 thru 2 with the proviso that 

the total number of ring carbon atoms is 4, 5 or 6, 

fix) 3-pyrrolin-l-yl, P' 5 * 
(x) pyrrol-l-yl optionally substituted with 



CfCfc alkyl, 



10 



15 



(xi) piperidin-l-yi optionally substituted with 1 or 2 

<F-7) 

CJ-C3 alkyl, 

(xii) U3,6^etrahydropyridin-l-yl, 

(xiii) l-hexamethyleneimino containing a 3- or 4- double bond 

, CP" 9 ) 
or 3- and 5- double bonds, 

(xhr) l,4Klihydro-l-pyridinyl substituted in the 4 position by 

two Cj-Cj alkyl being me same or different, 

(xv) -OH, 
(xvQ CfCs alkoxy, 

(xvii) -NR^.tKCHjVQ where Q is 2-pyridinyl where 
20 R^is-HorCrCsalkylandefcOthrua, 

(xviii) pyridia-2-, 3- or 4-yl, 

(xix) -CF 3 , 

(xx) -ca 3 , 

(xxi) -SCH 3 , 

<b) l,3,5-triarin-2-yl or the N-oxide thereof optionaUy substituted at the 
4- and/or 6- position wffli k as defined above, ^~ U) 
(c) pyrimidin-4-yl or the N-oxide thereof optionaUy substituted at the 2- 
andVor 6-, and 5- and/or 6- position with R 21 _ 2 is as defined 

(F-12) 

above, 

«, (d) pyrimidin-2-yI optionaUy substituted at 4- and/or 6- position with 1 

or 2 R 2 i-2 as is defined above, 

(e) pyrazin-2-yl optionaUy substituted with 1 or 2 Raw « is defined 

above, 

(f) imidazoM-yl optionally substituted to the 1 position with Cfy 
35 alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 2 

' • (F-15) 

r 21 _ 2 as defined above, 
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(g) l,3,4-triazol-2-yl optionally substituted in the 1 position with Cj-C 3 
alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with R 21 _ 2 as 

defined above, (F" 16 ) 
0i) imidazole or S-yl optionally substituted in the 1 position with C r 
5 C 3 alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 
2 R 21 „2 as defined above, (F-17) 
(i) benzo[b]thien-2-yl, (F-18) 
(j) indol-2-yl, (F-19) 
(k) benzo[b]tfaiazol-2-yl, (F-20) 
10 © benzimidazol-2-yl, (F-21) 

(m) 4-l2-[4-[2,6-bis(l-pyrroli^^^ 

piperazinyllethyll, P' 7 ® 
(n) l,2,4^triazin-3-yl optionally substituted at the 5- and/or 6- position 

with R21-2 ^ is define above, (F-23) 
15 p) -(CH^^l-piperazinyl) optionally substituted in the 4- position with -Aryl 

or -Heteroaryl as defined above, (F-24) 

(3) -Heteroaryl, as defined above, 

(4) -(CH2) m -X 4 where m is as defined above and where X 4 is 

(a) -0-CH 2 CH 2 -Y, where Y is alkylamino, di(C r 
20 C^alkylamino where the alkyl groups are the same or different, C 3 -C 6 alkyleneimino, 

optionally substituted with 1 or 2 alkyl, 

(b) -NR 2 i.2oCH 2 CH 2 -Y, where R^.^ is -H or q-Cj alkyl and Y is 

as defined above, 

(c) K^g-N^.^Heteroaryl, where g is 2, 3 or 4, and where 
25 R 2 l-20 Heteroaryl are as defined above, 

(5) ^CH^-NR^^^, where R^ is -H or Cj-Cj alkyl and R 21 . 23 is - 
Aryl or -Heteroaryl as defined above, or R 2 j.22 «"* *2l-23 taken with the attached 
nitrogen atom to form a saturated mono-nitrogen C 3 -C 6 heterocyclic ring and where m is as 
defined above, 

30 (©-(CHCH^-CCH^ArylwherebisOandfis 1 thru 4 or bis 1 andfisO 

thru 3, where Aryl is as defined above, 

(7) -(CH^-Heteroaryl, where i is 1 thru 4 and Heteroaryl is as defined above, 

(8) (l-piperazinyl)acetyl substituted In the 4- position by Heteroaryl where 

35 Heteroaryl is as defined above, (F" 25 ) 

(9) (l^iperaztayi)caibonylmethyl substituted in the 4- position by 
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-Heteroaryl where Heteroaryl is as defined above, and ^' 26 > 

<P)R2l^ fa 
(D-H. 

(2) Cj-C 3 alkyl, 
5 (3) C5-C7 cycloalkyl, 

(4 ) ^CH 2 ) m -NR 21 . 1 -Heteroaryl, where m, R 2 1-1 and Heteroaryl are as defined 

above, . . 

(5) (l^iperazmyO^-C^ 1 op^naUy substituted in the 4- position with - 

Aryl or -Heteroaryl as defined above, ^" 24) 
10 (6) -(CH^m-X^ where m and X4 are as defined above, 

(7) KCH^-NR^.^l-ZJ. m » R 21-22 ^1-23 as defined 

above, 

(8) -(CH^KCHa)^!^ "here is phenyl substituted with 1 thru 3 

-OH, q-Ca alkoxy, 4m n i?^^^***Ql*™*'™" mu * mA 

15 are -H, alkyl or are taken together with the attached nitrogen atom to form a 
cyclicamino ring and where b and f are as defined above, 
(?) 2-pyridinylmethyl, 
(10) 2-phenylethyl, 

( q r 21 ^ and R 21 .0 are taken together with the attached nitrogen atom to form a 
20 heterocyclic ring selected from the group consisting of 

(1) 2-(carboxy>l-pynoiidinyI optionally as the alkyl ester or as a 

fF-27) 

phannaceutically acceptable salt, 

(2) 2Kcarboxy>l-piperi<i ili y 1 optionally as the alkyl ester or as a 

(F-28) 

phannaceutically acceptable salt, 
75 (3) 2<carboxy>l*examefliyleneiinino optionally as the CyC^ alkyl ester or as 

(F-29) 

a phannaceutically acceptable salt, 

(4) 2-(carboxy>l-heptamemyleneimino optionally as the alkyl ester or as 

a phannaceutically acceptable salt, ^~ 30 ^ 

(5) 1-piperazinyl optionally substituted in the 4- position with ^zi-t^CO- 

30 (CHi).- where is -Aryl, -Heteroaryl, -NR^'Hetetoaryl and 2-&ranyl, where R 21 .» 
is -H or alkyl, where j is 0 thru 3, and Aryl and Heteroaryl are as defined above, (F-31) 

(6) 1-piperazinyl substituted in the 4-position with HeteroaryKCHjJf 
Heteroaryl and j are as defined above (F-31) 

fT) 1-piperaztayl substituted in me ^position with AryHCH^j-. where Aryl 

* (F-33) 
35 and j are as defined above, 

<8) 44iydroxy^piperidinyl substituted in the 4- position wife Aryl as defined 
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above, (F-34) 

(?) 1-piperazinyl substituted In the 4- position with Heteroaryl-NR^.^-CO- 
(CH^p where Heteroaryl, R21.29 and i are as defined above; (F-35) 

(10) 1-piperazinyl substituted in the 4- position with 

5 ^CT^j^^C^y^ky 1 ^ where * and j are as defined above, 

(F-36) 

(11) 1-piperazinyl substituted in the 4- position with -(CH2) r [4-[2 t 6-bis(l- 
pyrrolidinyi)-4i)yrimidinyI]-l-piperazine] where i is as defined 

above, (F-37) 
10 (12) 1-piperazinyl substituted in the 4- position with alkyl optionally 

substituted with 1 or 2 Aryl; 

(18-2) 05 is 0, R 16 is R 16 . 3 :R 16 ^ and R25 is R25-3 :R 25-4 where one of R i6-3 R 16- 

4 is taken together with one of R25.3 and R25.4 to form a second bond between the carbon 
atoms to which R^ and R25 are attached and the other of R 16 , 3 and R 16 ^ is -X3-NR 21-cr R 21- £ 

15 where X 3 , R 2 i^ and R 2 l-fi m - & defined above and the other of R25.3 and R^ is -H, 

(18-3) 115 is 1, R25 is R25.5 and R^ and R^ is R^ 80(1 R 26-6 where one of R 25-5 
and R^ and one of R^ is R25.5 and R^ are taken together to form a second bond between 
the carbon atoms to which R25 and R^ are attached and the other of R25-5 and R25.4 and R25- 

5 and m 211(1 phannaceutically acceptable salts thereof. 

20 Additionally disclosed is a method of treating resistance to cancer chemotherapeutic 

agents in human cancer patients which comprises administering to that human an effective 
amount of a sensitizing bicyclic ether of formula (TV) 

(IV) 

25 x 

-0 

where K x is -H or -OR^.i where R M is alkyl and where R 2 is -H or OR 2 -i where R 2 _ 
! is C1-C3 alkyl with the proviso that R 2 is not -H only when R x is -H, 
30 R 3 is a-R3.i#-R3- 2 where R 34 and R 3 . 2 are the same or different and are -H or -CH 3 

with the proviso that R 3 . 2 is not -CH 3 unless R3. x is -CH 3 , 
nisi, 2 or 3, 

R4 is R4.1-.R4-2 where R w is -H, -CH 3 , -CH 2 CH 3l 4-fluorophenyl, 4-chlorophenyl, 
R4_ 2 is -(01^414.3 where n is 1 , 2 or 3 and where R4.3 is 
35 -a, 

1-piperazinyl optionally substituted in the 4-position with a memeber selected 
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from die group consisting of 

.4 optionally substituted with 1 -CF 3 , -CI, -F, -CH 3 , -CH2CH3, 
2-pyridinyl optionally substitued in the opposition with -NR^R^ 
where R^ and R4.5 are the same or different and are -H, q-Cj alkyl and where and R4. 
5 are taken together with the attached nitrogen atom to form a ring selected ftom the group 
consisting of 1-pyrroUdinyl, 1-piperidinyl, 1-morpholinyl, 

4^vrmudinyl optionally substitued in the 2 and/or 6-position wim - 
NR^R^s where R^ and R4.5 are as defined above, 

piperid-3-en-l-yl optionally substituted in the 4-position with a 

memeber selected from the group consisting of 

optionally substituted with 1 -CF 3 , -CI, -F, -CH 3 , -CH 2 CH 3 , 
2-pyridinyl optionally substitued In the 6-positian with -NR^R^s 
where R^ and R4.5 are me same or different and are -H, C^aUcyl and where R+4 and R4. 
5 are taken togeter with the attached nitrogen atom to form a ring selected from the group 
15 consisting of 1-pyrroUdinyl, 1-piperidinyl, 1-morpholinyl, 

4^yiinidiiryl optionally substitued in me 2 and/or 6-position with - 
where R^ and R4.5 are as defined above, and pharmaceutically acceptable salts 

thereof. 

Further disclosed is a method of treating resistance to cancer chemotherapeutic agents 
in human cancer patients which comprises administering to that human an effective amount of a 
sensitizing tricyclic compound of formula (V) 



20 



25 



(V) 



30 where: 

nj is 1 thru 3, 

Rj is ot-R w :0-Ri.2 where R M and R^ are the same or different and are -H, 
alkyl, 

Rj Is C^ alkyl, 

35 * R 3 is -4 optionally substituted with 1 thru 3 -F, -CI, CfC, alkyl and pharmaceutically 

acceptable salts thereof. 
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and a method of treating resistance to cancer chemotherapeutic agents in human cancer patients 
which comprises administering to that human an effective amount of a sensitizing indole of 
15 formula (VI) where: 

Rj is -C-N or -CO-NH 2 ; 

m is 1 thru 5; 

R^is 

(1) R 2 i-28-CO-(CH 2 )j- where R 21 _28 «s -Aryl, -NR^.^Aryl and 2-furanyl, 
20 where R21.29 fe " H or wnere j is 0 thru 3 and Aryl is phenyl optionally 

substituted with 1 or 2 -CI, -Br, alkoxy, -COOH, -NH 2 , alkylamino, di(C r 
C^alkylamino, where the alkyl groups are the same or different, l-pyrrolidinyl, 1-piperidinyl, 
1-hexamethylenimino, 1-heptamethylenimino, C2-C4 acylamino and -NH-CHO or with 1 -F 
or-CF 3 ; CF-31) 
25 (2) HeteroaryHCH^j-, where Heteroaryl is 

(a) pyridin-2- (F-l), 3- (F-2) or 4-yl (F-3) or the N-oxide thereof 
optionally substituted by 1 or 2 R^, bein 8 the same or different, where R 2i .2 is 

<u>-a, 

30 CuO-Br, 

Cv) C!-C 5 alkyl, 

(v) -CH 2 -CH=CH 2 , 

(vi) -Aryl, where Aryl is as defined above, 

(vii) -NR21.3B21.3 where the R 21 . 3 's are the same or different 
35 and are -H, C!-C 3 alkyl or -CH 2 -CH=CH 2 , 

(viiio) *CH 2 -(CH2)q-€H2" N *" where me atoms marked with an 
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asterisk <•) are bonded to each other resulting in the formation of a ring, where q is 1 thru 5, 

(viiifl) *CH 2 -CH 2 -(CH 2 ) c -G-(CH 2 ) <r CH2- CH 2- N *- wnere * e 

atoms marked with an asterisk (*) are bonded to each other resulting in the formation of a ring 

(F4). where G is -0-. -S-. -SO-, -SC^- or -NHR 21 ^ where R 2M is -H, alkyl, or Aryl 
5 as defined above, where c and d are the same or different and are 0 thru 2 with the proviso that 

the total number of ring carbon atoms is 4, 5 or 6, 

Ox) 3-pyrrolin-l-yi, (P* 5 ) 
(x) pyrrol-l-yl optionally substituted with q-^ alkyl, (F-6) 
(xO piperidin-l-yl optionally substituted with 1 or 2 Cj-C^ 

<F-7) 

10 alkyl ' 

(xii) lA3,64ettahydropyridin-l-yl, CP*) 
(xHl) 1-hexamemyleneiinino containmga3-or4-dawlebond 

or 3- and 5- double bonds, 

(riv) l,4^ihydro-l-pyridinyl substituted in me 4 position by 

15 two C t -C3 alkyl being me same or different, 

(xv) -OH, 

(xvO alkoxy, 

(xvifl -Ni^^rCCH^e-Q where Q is 2-pyridinyl where R 21 . 7 
is-HorCj-Cj alkyl and e is 0 thru 3, 
2 0 (xviu) pyridin-2-, 3- or 4-yl, 

Cb) l,3,5-triazin-2-yl or the N-oxide thereof optionally substituted at the 

4- and/or 6- position with Rzi-2 & M defmed above » ^" n) 
(c) pyrimidin-4-yl or me N-oxide mereof optionally substituted at the 2- 

and/or 6- position with R 21 _ 2 is as defined above, ff" 12 ) 
25 (d) pyrimidin-2-yl optionaUy substituted at 4- and/or 6- position with 1 

or 2 R^^ is defined above, ^" 13 * 
(e) pyraan-2-yl optionally substituted with 1 or 2 R21.2 as is defined 

above, 

(t) inoddazol-2-yl optionaUy substitututed in me 1 position with Cj-C 3 
30 alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 2 
Rj^j as defined above, 

(g) l,2,4-triazol-3-yl optionally substituted in the 1 position with 
alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with R 2 l-2 « 

. (F-16) 
defined above, 

35 <h) imidazol-4- or 5-yl optionally substituted in the 1 position wrthC r 

C3 alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 
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2 R21.2 as defined above, (F-17) 
® benzo[b]thien-2-yl, (F-18) 
Q) indol-2-yl, (F-19) 
(k) benzo[b]thiazol-2-yI, (F-20) 
5 0) benzimidazol-2-yl, (F-21) 

(m) 4-[2-l4-[2 l 6-bte(l-pyrrolidtayl)^^ 
ethyljpiperazinyl, (F-22) 

(n) l,2,4-triazol-3-yl optionally substituted at the 5- and/or 6- position 
with R 2 i«2 as is defined above, (F-23) 
10 and where j is as defined above, (F-32) 
(3) AryHCH^p where Aryl and j are as defined above, (F-33) 
and pharmaceutical^ acceptable salts thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
The steroidal amines (0 are known, see International Publication No. WO87/01706, 
15 published March 26, 1987 based on International Patent Application No, PCT/US86/01797. 
The alkyl amines (H) and the bicyclic amines (HI) are known, see Internationa] 
Publication No. WO88/08424, published November 3, 1988 based on International Patent 
Application No. PCT7US88/01212. 

The bicyclic ethers (TV) are known, see for example, US Patents 4,206,123, 4,577,021, 
20 4,711,960 and 4,487,774. 

The tricyclic amines (V) are known see US Patent 4,487,774. 
The indole amines (VI) are prepared by the process set forth in EXAMPLES 5-8. 
With either the steroidal amines (I), alkyl amines (0) or bicyclic amines (HI), it is 
preferred that the amine portion be cyclized, that is R 2 i^ and be taken together with the 
25 attached nitrogen atom to form a heterocyclic ring which is group (C). It is further preferred 
that the heterocyclic ring be piperazinyl .substituted with with either Aryl or Heteroaryl, 
preferably with Heteroaryl. It is preferred that the Heteroaryl substituent itself be substituted, 
more preferably be di substituted. It is preferred that the substituents on the Heteroaryl group 
themselves be cyclized such as pyrrolidinyL 
30 It is preferred that the steroidal amine ffi be 

17ctfiydroxy-2H4-<2-pyridiny^ 
2H4-(2 t 6-di-l-pyrrolidfoyl>4i>y^ 

triene-3,20-dtone, 

21-[4^,Wi-l-pyrrolidinyI)^yriimdinyM 

35 dione, 

21-[4-3,6-bis(diethyIam^ 
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triene-3^0-dione, 

21-[4-(4,6-dHi>yrioHdmyl-lA^ 
l,4£(ll>triene-3,20-dione, 

2H4-[3-(emylaimto>2-pyridtayIH^^ 

5 3,20-dione, 

2HM4,«»-^y™ lid ty l - 2 "W rto ^ 

triene-3,20-dione. It is more preferred that the steroidal amine 0) be 
l7o*ydroxy-21-[4-a^yridmylH^iperaztoyl]-pregi^^^ 

2H4-2,Mi-l-pyrrolidhryl)^ 
10 triene-3,20-dione, 

2i-[4-(2,6-di-l-pyrroKdii^^^ 

dione, 

2i^4^emylammo>2-pyridfoy^ 
3^(Mione. It is even more preferred mat the steroidal amine be 2H4-2,<Mli-l^yrrolidinyl>4- 
15 pyrimidmyl-l-piperazmy^^ 

It is preferred mat the alkyl amines (II) be 

4-^,Mi-l^yrrolidmyl-4^yrhmdmyl)-li)iperazm^ 

4-(2,6^i-l-pynrclidmyl^Yrimidin^ 

20 4-a,6^-l-pyrrolidinyl^yriiri^ 

4-p-[4-a,Wi-l-pytroli<finyl^yriniidmyl>^ 

4^2,6HB-l-pvrroli«linyl^pyriniidmyl>l-piper^ acid methyl ester. It is 

more preferred mat the alkyl amines (II) be 
4-<2,6HlM-pyrmlidiitfl-4^y^ 
25 *<2,Mi-l-pyrrolidmyl-4-pyrim^ 

It is preferred that the bicyclic amines (HI) be 
2-ff4-<2,6-dI-l-pym>li^ 
tetramethyl-2H-l-benzopyran-6-ol, 

2-[[4-3-(etoyla!iiiiio>2-pvri^ 
30 methyl2H-l-benzopyran-6-oI, 

3{4^>(ti-l-pyriolmyl^yriin^ 
2^J,8-tetramethyl-2H-l-benzopyran-2-carboxylic acid propyl ester, 

l-f^efcylaiimio^yr^^^ 
piperazine. Itit!morer^erredmatmebicydicamme(III)be 
35 ' 2-[[4-<2,6^-l-pyrro]idtayl^ 

tetramethyl-2H-l-benzopyran-6-ol, 
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2-[[4-3-(ethylamiiK>>2^yr^ 
methyl2H-l-benzopyran-6-ol. 

It is preferred that the bicyclic ethers (TV) be 
H(3 f «ihydro^J-dimethoxy-lH-^^ 
5 phenylpiperazine, 

H(3,4-dibydro^,7-dimethoxy-lM^ 

piperazine, 

H(3 f 4^IihydrcH8-me&oxy-lH-24>^ 
4^4^orophenylH-[2-(3,4siihydiT>^^ 
10 1,2,3,6-tetrahydropiperidine, 

l-P-^Wihydfo^Jnlimetto^ 
piperazine, 

l-(2-dilorophenyl)-4-[2-<3 f 4^ydi^ 
yl)ethyl]piperazine, 
15 l-p-(3,4^ihydro^J^imethoxy^ f 4^ 
fluorophenyl)piperazine, 

l-[2^,4Klihydra^J^imeihoxy^^ 
(triftaoromethyl)phenyl]piperazine, 

H4^orophenylM42K3,4HJihy<k^ 
20 yl)ethyl]piperazine» 

l-[2^,4^ihydixh6,7^imethoxy^,4^im^ 
methylphenyl)piperazine, 

l-[2^ t «ihydro^J^methoxy^ f «^ 
t^rahydro4-phenylpyridine, 
25 2-P^,4^IihydK>^^ 

tetrahydit>^J^imethoxyisoquinoline, 
H2-(3,4Hiihydro-5,6Kiim^^ 
phenylpiperazine, 

l-(4-fluorophenyI)^H3^^ 
30 bmwpyran-l-ylj^topyllpipwazine, 

methylphenyl)piperazine, 

l-[3^i^4-ftooropbenyi^ 
phenylpiperazine, 

35 2H-Benzimidazol-2-one, l-[l-[Hl^fluorophenyI>3,4Hiihydr^ 

benzopyran-l-ylton^ 
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l.[Hl(4-fluotopheny^^ 
pyridinyi)piperazine, 

l-[2-a4^hydro<7Hita^^ 
tetrahydro-4-phenylpyridine, 
5 i^^ydro-^siimeto^^^ 
methylphenyl)pip erazine, 

l^-chlon>pheayW^ 
yDethylJpiperazine, 

1 ^, 4 Hiihydio-6;7-d^ 

10 phenylpipoazine, „ t _ 

lW 3,4Hl&ydio-6jHli^^ 
methylphenyl)piperazine, 

H^.^ydio-e/^eto^^ 
fluorophenyl)pip erazine, 
IS ^[H^fluorophenylH.^B^^ 
yl]pn>pyl]-4^enylpiperazme, 

l-P-[l-(4-fluotophe^^ 
yIlpropylI-l,2,3,6^etrahydro-4-phenylpyridine, 

l^.^ihydro^-dim^ 
20 teffahydro-4-phenylpyridine, 

l W -(4-fluoioph^^^ 
yl]propyl-4-phenylpiperazine, 

1^-chloropropylH^^^ 

benzopyran, 

l-I3-0 > 4^ydio^J-dimetlmy-lA4^riin^ 



tetrahydro-4-phenylpyridine, 

l^,4^1ihydro^-dim^^ 



25 



methylphenyl)piperazine, 

l^-cbl<m>phe^^^ 
30 yl)e&yllpipeiarine, 

l^H^rophenylM^-a 
yl)ediyl]piperazine, 

K^on^eayU^^ 

yl)e&yl]pfeetazine, , 

35 ' 6-[4-P-a4^y*°^^^ 
N f N,N , f N*-tettaethyl-2,4^yrimidine<iioniine, 
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44H2K3,4^ihydro^^imethoxy-lH^^^ 
pynolidtoylpyrimidine. It is more preferred that the tricyclic ethers (IV) be 

l-[(3,«ihydro^/7Klimethoxy-lH-2-be^ 
piperazine, 
5 H2-(3,4^ihydro^Jniimetto^ 
methylphenyl)piperazine, 

H2^,4^ihydro^,7^imethoxy^methyI4H-2-bearopyr^ 

methylphenyl)piperazine, 

H341-(4-fiuorophenyl)-3,4^fc^^ 
10 yljpropyll-l^^^etrahydro-^henylpyridine, 

l-(3^orophenyl)^[2^,4^ihydro^J^imetto^ 

yi)ethyl]piperazine, 

4^4^K3,^ihydro^J^ethoxy-lH-2^enzopyran-l^ 

pyrrolidinylpyrimidine. It is most preferred that the tricyclic ethers (TV) be H2-(3,4-dihydro- 
15 6J^imethoxy^4^imethyMH-2-^^ 

It is preferred that the tricyclic amines (V) be 
H4-fluorophenyl)-4-[2^ 
naphtholl ,8<d]pyran-l-yl)-ethyl]pipera2ine, 

l^-methylphenylH-[2-(3a,4,5,6-tetrahydro-7-me4^ 
20 n^htho[l,8^]pyran-l-yl>ethyl]piperazine f 

l^^orophenyl)^[2^aA5,6*etrahydr^^ 
nq>htho[l f 8-c<gpyran-l-yl)-ethyl]piperazine. It is more preferred that die tricyclic amines (V) 

be H^-dtaq^ 
cd]pyran-l-yl)-ethyl]piperazine. 
25 It is preferred that the indole amines (VI) be 

4^3-4nliphenylmethyl>l^iperamyl^^ 
4-[3-[4-[2,4^iprrolidmo^yrimidinyl]-li>ip 
2Hyano^[3-[4Kdiphenylmethy^ 

2<yaiK>^[3H[4^,«ipynolidino^yriniid It is 

30 more preferred that the indole amines (VI) be 4-P-4-diphenylmethyl)-l- 
piperazinyl]propoxy]indole-2-carboxamide. 

Other compounds which are useful in die present invention are 
lH[4^,«i4^ynolidiny^^ 
4-en-3,20-dione, 
35 . 4-[5-(beiizoyloxyV2 ( 6^i4-pynolidto^ 

ester, 
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2H4K2,«M-pyrrolidiryW<4^^^ 
methylpregna-l,4,9(llHriene-3,2(Wione, 
342-MHemylaminoh2?yr^ 
metfaylphenyI)ediyl]-3a-mediyl-5H-mden-5-one. 
5 ft is preferred that the sensitizing compound be selected from the group consisting of 

140,44hjto^7-diiMQ^^ 

piperazine, 

l^.^mydro^J-dimemoxy^^ 

metnyh)heny%>iperazine, 
10 l-[2-<3,4slihydro^J-dimethoxy-4-methyI-lH-2-ben2opym^ 

methylphenyDpiperazine, 

j^l^ftioropheirylH^^^ 
yl]propyl]-l ^.o^ahydro^harylpyridine, 

l^w±loror»henylMH2-{3,4^yd^ 

15 yl)emyl]piperazine, 

jl^^^-l^yrrolidmyl^yri^ 

4-en-3,20-dione, 

2H4<2,«M^yrroMmyl)^yr^ 

triene-3,20-dione, 
20 4^442-0.4Krmydro*,7Hlime^ 
pyrrolidjnylpyrimidine, 

2H4-[3<emylamjno)-2^yridjnyH^^ 

3,20-dione, 

4^,6^4^yrrolidmyM-fy^ 

25 443^paenytaemylH^foe^y^P°^ 

4-I5-<bei>zoyl(wy)-2,6HB-l^yrrQliduiyl^ mem y l 



The sensitizing compounds of this invention are amines and as such form acid addition 
salts when reacted with acids of sufficient strength. Pharmaceutical^ acceptable salts include 
30 salts of both inorganic and organic acids. The pharmaceutical^ acceptable salts are preferred 
over the corresponding free amines since they produce compounds which are more water 
soluble and more crystalline. Ihe preferred pharmaceutically acceptable salts include salts of 
the following adds methanesulfonic, hydrochloric, hydrobromic, sulfuric, phosphoric, nitric, 
benzoic, citric, tartaric, fumade, maleic, O^CHjVCOOH where n is 0 to 4, HOOC- 
35 (CH^-COOH where n is as defined above. 

Further, the sensitizing compounds and salts thereof form solvates and hydrates thereof, 
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as is known in the art, which are equivalent to the nonsolvated or nonhydrated forms. 

The term "treating" as used in this invention means both (1) preventing resistance to the 
chemotherapeutic agents and (2) overcoming resistance to the chemotherapeutic agents which 
already exists. 

5 Further, "preventing" means to prevent all-together or to slow the pace at which 

resistance develops. 

The method of die present invention is useful in sensitizing desensitized cancer cells of 
die following types of cancer: ovarian, sarcoma, non-Hodglrin's lymphoma, lung, breast 
cancer, bladder carcinoma, colon carcinoma, pancreatic carcinoma, carcinoma of die ampulla 
10 of Vater, multiple myeloma,, adult acute lymphocytic leukemia, adult non-lymphoytic leukemia 
and neuroblastoma. It is preferred that die cancer cells be breast cancer, multiple myeloma, 
ovarian or lung. 

It is realized that die desensitized cancer cells may be desensitized to more than one 
chemotherapeutic agent If so, the method of die present invention will sensitize the 
15 desensitized cancer cells to most of the chemotherapeutic agents to which they are desensitized. 

The chemotherapeutic agents to which die cancer cells become desensitized are selected 
from the group consisting of doxorubicin, daunomycin, vinca alkaloids, vincristine, vinblastine, 
taxol, colchicine, epipodpphyllotoxins such as etoposide, actinomycin D, puromycin, emetine, 
melphalan, adozelesin, 
20 [S-CR^R)] 6,64carbonylbisfunino-m-indole^,2-diylcarbonyl)]bb 

3,6,7,84ettahydro-l-,methyl-be^ 

(S>N^24[HcUoromethyIM,6H^ 
opxy]benzo[l,24>:4,3^dipyrrol-3(2^ 
benzofurancarboxamide, 
25 (7bI^8aS>7-Hl,6^ihydro^ydra 
oxocydopn^a[clpyrrolo[3,2-e^ 
yl]carbonylJ-l,6^ydi»^ydroxy-5-m^ 

It is preferred that the chemotherapeutic agent be selected from the group consisting of 

doxorubicin or vincristine. 
30 It is realized that new chemotherapeutic agents against cancer will be developed after 

this invention. Hie new chemotherapeutic agents to which resistance develops and which can 

be treated by die method of this invention are equivalent to those set forth in this invention. 
The sensitizing compounds of die present invention are used as discussed below. 

Patients with cancer which once responded to a chemotherapeutic agent(s) and which now 
35 responds to the chemotherapeutic agent in a much poorer way, are pre-treated with the 

sensitizing compound for about 12-36 hours, preferably about 24 hrs, before treatment with 
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the desired chemotherapeutic agent(s) is resumed. Once treatment is reinstated with the 
chemotherapeuctic agent, the sensitizing compound and chemotherapeutic agent(s) is 
atointoered concurrently. Alternatively, in individuals who have cancer and who have not 
been previously treated with chemotherapeutic agents, the sensitizing compounds of mis 

5 invention are given when the chemotherapeutic agents are initially given to either totally 
prevent resistance from developing or slow the rate at which the resistance develops. 

An effective amount of the sensitizing compound is from about 1 mg/kg/day to about 
500 mg/kg/day, preferably from about 1 mg/kg/day to about 100 mg/kg/day, more preferably 
from about 5 mg/kg/day to about 75 mg/kg/day. 

10 sensitizing compound is administered IV, orally and IP. When administered IV it 

is given continuously. When it is administered orally it is given 3 or 4 times daily in divided 

<i0SeS The various sensitizing compounds of this invention need not be used separately. They 
can be used in combination with each other or with other known sensitizing compounds. 

!5 The exact dosage and frequency of administration depends on the particular sensitizing 

compound© used, the particular condition being treated, the severity of the condition being 
treated, the age, weight, general physical condition of the particular patient, other medication 
the individual may be taking as is well known to those skilled in the art and can be more 
accurately determined by measuring the blood level or concentration of the sensitizing 

20 compound(s) in the patient's blood and/or the patient's response to the particular condition 

being treated. . 
Whether or not a compound is a good sensitizing compound can readily be determined 

by known means, see Cancer Letters 50, 45-51 (1990). 

pF FTKTrnONS AVr> CONVENTIONS 
25 The definitions and explanations below are for the terms as used throughout this entire 

document including bom the specification and the claims. 

T nn ^ypNTinNS F™M™ AS AMr > TtPPIWITIONS OF VAWAPUS 
The chemical formulas representing various compounds or molecular fragments in the 
specification and claims may contain variable substituents in addition to expressly defined 
30 structural features. These variable substituents are identified by a letter or a letter followed by 
inm****^**^^"^'^ 9 ***"^ These variable 
substituents are either monovalent or bivalent, that is, they represent a group attached to the 
formula by one or two chemical bonds. For example, a group Z x would represent a bivalent 
variableifattachedtomefb^ Groups Rj and Rj would represent 

35 monovalent variable substituents if attached to the formula CH^-COyOR,)^. When 
chemical formulas are drawn in a linear fashion, such as those above, variable substituents 
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contained in parentheses are bonded to the atom immediately to the left of the variable 
substituent enclosed in parenthesis. When two or more consecutive variable substituents are 
enclosed in parentheses, each of the consecutive variable substituents is bonded to die 
immediately preceding atom to the left which is not enclosed in parentheses. Thus, in the 
5 formula above, both Rj and Rj are bonded to the preceding carbon atom. Also, for any 
molecule with an established system of carbon atom numbering, such as steroids, these carbon 
atoms are designated as Cj, where "i" is the integer corresponding to the carbon atom number. 
For example, C$ represents the 6 position or carbon atom number in the steroid nucleus as 
traditionally designated by those skilled in the art of steroid chemistry. Likewise the term 

10 represents a variable substituent (either monovalent or bivalent) at the C$ position. 

Chemical formulas or portions thereof drawn in a linear fashion represent atoms in a 
linear chain. The symbol "-" in general represents a bond between two atoms in die chain. 
Thus CH3-0-CH 2 " CH ( R i^ CH 3 a 2-substituted-l-methoxypropane compound. In a 

similar fashion, the symbol represents a double bond, e.g., CH 2 = C(Rj)-0-CH 3 , and the 

15 symbol • - " represents a triple bond, e.g., HC « C-CH(R i VCH 2 -CH 3 • Carbonyl groups are 
represented in either one of two ways: -CO- or -C(=0)-, with die former being preferred for 
simplicity. 

Chemical formulas of cyclic (ring) compounds or molecular fragments can be 
represented in a linear fashion. Thus, die compound 4-diloro-2-methylpyridine can be 

20 represented in linear fashion by N* = C(CH 3 )-CH = CC1-CH = C*H with the convention that the 
atoms marked with an asterisk (*) are bonded to each other resulting in the formation of a ring. 
Likewise, the cyclic molecular fragment, 4-(ethyl)-l-piperazinyl can be represented by -N*- 
(CH 2 ) 2 -N(C 2 H5)-CH 2 -C*H 2 . 

A rigid cyclic (ring) structure for any compounds herein defines an orientation with 

25 respect to die plane of the ring for substituents attached to each carbon atom of the rigid cyclic 
compound. For saturated compounds which have two substituents attached to a carbon atom 
which is part of a cyclic system, -C(X 1 )(X 2 )- the two substituents may be in either an axial or 
equatorial position relative to the ring and may change between axial/equatorial. However, the 
position of the two substituents relative to the ring and each other remains fixed. While either 

30 substituent at times may lie in the plane of the ring (equatorial) rathe: than above or below the 
plane (axial), one substituent is always above die other. In chemical structural formulas 
depicting such compounds, a substituent (K^ which is "below" another substituent (Xj) wffl be 
identified as being in the alpha (a) configuration and is identified by a broken, dashed or dotted 
line attachment to the carbon atom, i,e., by die symbol - or ■„.". The corresponding 

35 substituent attached "above" (Xj) the other (Xj) is identified as being in the beta (B) configura- 
tion and is indicated by an unbroken line attachment to the carbon atom. 
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When a variable substituent is bivalent, the valences may be taken together or 
separately or both in the definition of the variable. For example, a variable ^ attached to a 
carbon atom as <X^> might be bivalent and be defined as oxo or keto (thus forming a 
carbonyl group (-CO-) or as two separately attached monovalent variable substituents a-R^ and 
5 B-Ri*. When a bivalent variable, is defined to consist of two monovalent variable 
substituents, the convention used to define the bivalent variable is of the form "o^B-Ri*" 
or some variant thereof. In such a case both cr-R^ and fl-R^ are attached to the carbon atom 
to give -C(»-Ri^)(B-Ri*>-. For example, when the bivalent variable Rg, -C(=R6>- is defined 
to consist of two monovalent variable substituents, the two monovalent variable substituents are 

10 ^iS-Rfi.*....*^^ 

etc. Likewise, for the bivalent variable R u , -C(=R U >, two monovalent variable substituents 

are a-R n .i.R-K n -2- For * ™« substitnent for which "Q* 1 ** aandB orientations do hot 
exist (e.g. due to the presence of a carbon carbon double bond in the ring), and for a 
substituent bonded to a carbon atom which is not part of a ring the above convention is still 

15 used, but me a and 6 designations are omitted. 

Just as a bivalent variable may be defined as two separate monovalent variable 
substituents, two separate monovalent variable substituents may be defined to be taken together 
to form a bivalent variable. For example, in the formula -C^H-q^H- (q and q define 
arbitrarily a first and second carbon atom, respectively) Rj and Rj may be defined to be taken 

20 together to form (1) a second bond between q and q or (2) a bivalent group such as oxa (-0- 
) and the formula thereby describes an epoxide. When ^ and Rj are taken together to form a 
more complex entity, such as the group -X-Y-, then the orientation of the entity is such that q 
in the above formula is bonded to X and q is bonded toY. Thus, by convention the designa- 
tion "... Rj and Rj are taken together to form -CH 2 -C%0-CO- ..." means a lactone in which 

25 me carbonyl is bonded to q. However, when designated *„. Rj and Rj are taken together to 
form -CO-O-CHyCHz-the convention means a lactone in which the carbonyl is bonded to q. 

The carbon atom content of variable substituents is indicated in one of two ways. The 
first method uses a prefix to the entire name of the variable such as 'q-q\ where both "1" 
and *4" are integers representing the minimum and maximum number of carbon atoms in the 

30 variable. The prefix is separated from the variable by a space. For example, "q-C 4 alkyl" 
represents alkyl of 1 through 4 carbon atoms, (including isomeric forms thereof unless an 
express indication to the contrary is given). Whenever this single prefix is given, the prefix 
indicates the entire carbon atom content of the variable being defined. Thusq-C 4 
alkoxycarbonyl describes a group CH^CH^-O^O- where n is zero, one or two. By the 

35 second method the carbon atom content of only each portion of the definition is indicated 
separately by enclosing the "q-Cj" designation in parentheses and placing it immediately (no 
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intervening space) before the portion of the definition being defined. By this optional conven- 
tion (Cj-C^alkoxycarbonyl has the same meaning as C2-C4 alkoxycarbonyl because die "C r 
C 3 " refers only to the carbon atom content of the allcoxy group. Similarly while both C 2 -C 6 
alkoxyalkyl and (C 1 -C 3 )alkoxy(C 1 -C 3 )alkyl define alkoxyalkyl groups containing from 2 to 6 
5 carbon atoms, the two definitions differ since the former definition allows either the alkoxy or 
alkyl portion alone to contain 4 or 5 carbon atoms while the latter definition limits either of 
these groups to 3 carbon atoms. 

When the claims contain a fairly complex (cyclic) substituent 9 at the end of the phrase 
naming/designating that particular substituent will be a notation in (parentheses) which will 
10 correspond to the same name/designation in one of the CHARTS which will also set forth die 
chemical structural formula of that particular substituent. 

n. DEFINITIONS 

Pharmaceutical^ acceptable refers to those properties and/or substances which are 
acceptable to the patient from a pharmacological/toxicological point of view and to the 
15 manufacturing pharmaceutical chemist from a physical/chemical point of view regarding 
composition, formulation, stability, patient acceptance and bioavailability. 

Treating means both (1) preventing resistance to the chemotherapeutic agents and (2) 
overcoming resistance to the chemotherapeutic agents which already exists. 

Preventing means to prevent all-together or to slow the pace at which resistance 
20 develops. 

Saline refers to a saturated aqueous sodium chloride solution. 
TLC refers to thin-layer chromatograpy. 
Ether refers to diethy ether. 

EXAMPLE? 

25 Without further elaboration, it is believed that one skilled in die art can, using the 

preceding description, practice the present invention to its fullest extent. The following detailed 
examples describe how to perform the various processes of the invention and are to be 
construed as merely illustrative, and not limitations of the preceding disclosure in any way 
whatsoever. Those skilled in the art will promptly recognize appropriate variations from the 

30 procedures. 

EXAMPLE 1 Non-Hodgkin*s Lymphoma Treated With Doxorubin, Vincrinstine, 

Cyclophosphamide and Dexamethasone 
A 70 kg male patient with non-Hodgkin*s Lymphoma was treated with doxorubin, 
vincrinstine, cyclophosphamide and dexamethasone and after a period of time the lymphoma 
35 did npt respond as well as it did previously to the treatment therefore, to sensitize the 
lymphoma to further treatment with with these agents the patient is treated as follows: 
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triene-3,20-dione PV, 0.01 mg/kg/hr to 5.0 mg/kg/hr for days 1-5], 
cydophospbamide flV, 600 mg/m 2 on day 2], 
vincrinstine pV, 24 hr infusion, 0.4 mg/day, days 2-51, 
5 doxorubicin PV, 24 hr infusion, 10 mg/n&day, days 2-5], 

dexamethasone (orally, 40 mg/day, days 2-5]. 
The treatment is repeated every 3 to 4 weeks in the absence of severe systemic toxicities, see J. 

din Oncol. 9, 17(1991). 

EXAMPLE 2 Pancreatic Carcinoma Treated Willi Adriamycin 

10 A 55 kg female patient with pancreatic carcinoma was treated with adriamycin and after 

a period of time the carcinoma did not respond as well as it did previously to the treatment 
Therefore, to sensitize the carcinoma to treatment with adriamycin the patient is treated as 
follows: 

4.p^diphenylmemvl)-l-p iperazmyl]pr<)poxy]mdole-2-carb(ixamide, PV, 0.01 
15 mg/kg/hr to 5.0 mg/kg/hr for days 1-5], 

adriamycin PV, 50 mg/mfrday for days 2-5]. 
The course of treatment is repeated every 3 weeks with adjustment of adriamycin dose if 
toxicities in blood counts or severe stomatitis are noted as is known to those skilled in the art; 
see Am. J. Clin. Oncol., 9, 355 (1986). 
20 EXAMPLE 3 Breast Cancer Treated With Adriamycin 

A 62 kg female patient with breast cancer was treated with adriamycin and after a 
period of time the cancer did not respond as well as it did previously to the treatment 
Therefore, to sensitize the breast cancer to treatment with adriamycin the patient is treated as 
follows: 

25 1H[ 4^ f 6^-l^yrolid1n^ 

4^0-3,20-dione, PV, 50 mg/kg/day, over 15-20 min four times a day on days 1-6], 

adriamycin PV infusion at 60 mg/day on days 2-6] 
The course of treatment is repeated every 3 to 4 weeks in the absence of severe systemic 
toxicity; see J. Clin. Oncol., 6, 880 (1988). 
30 EXAMPLE 4 Multiple Myeloma Treated with Vincrinstine, Doxorubicin, 

Dexamethasone, and Cyclophosphamide 
A 75 kg male with diagnosed multiple myeloma (who has never been treated for cancer 

previously) is treated as follows: 

l-P-a4Hiaydr(>^,7-d1memc^^ 
35 methyiphenyDpiperazine, PV, 0.01 mg/kg/hr to 5.0 mg/kg/hr for days 1-5], 
cyclophosphamide PV, 600 mg/m 2 on day 2], 
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vincrinstine PV, 24 hr infusion, 0.4 mg/day, days 2-5], 

doxorubicin [IV, 24 hr infusion, 10 mg/nAday, days 2-5], 

dexamethasone [orally, 40 mg/day, days 2-5]. 
The treatment is repeated every 3 to 4 weeks in die absence of severe systemic toxicities, see J. 
5 Clin Oncol. 9, 17(1991). 

EXAMPLE 5 4-[3-[4-(Diphenylmethyl)-l-piperazinyl] propoxy]indole-2-carboxamide 

(VD 

4-(Benzyloxy)indole-2-carboxylic acid [mp 239-241° d., lit mp 241-242° d.J (15.0 g) 
in 250 ml of methylene chloride and 3 ml of DMF is treated dropwise, under nitrogen, with 

10 4.2 ml (6.85 g) of thionyl chloride in 65 ml of methylene chloride over 10 min. The mixture 
is stirred at 20-25° for 2,5 hr, 250 ml of ether is added, a -20° bath was applied, and ammonia 
(gas) is bubbled through the mixture for 30 min. The mixture is stirred as the bath temperature 
was allowed to rise from -20° to 10° over 1 hr. After another hour at 20-25° the mixture is 
bubbled with a stream of nitrogen for 30 min then concentrated under reduced pressure. The 

15 residue is partitioned between 150 ml of water and 600 ml of methylene chloride (a solid 
formed at the interface). The aqueous layer (and solid) is extracted with additional methylene 
chloride (2 x 600 ml); the solid persisted in the aqueous layer. This is extracted with ethyl 
acetate (2 x 400 ml). The pooled methylene chloride extract is washed with saline, dried over 
magnesium sulfate and concentrated. The pooled ethyl acetate extract was dried over 

20 magnesium sulfate and concentrated. After crystallization from ethanol/water and recrystalliz- 
ation from ethanol an analytical sample had mp 188-9°. The proposed structure is supported 
by NMR, IR and mass spectra as 4-(benzyloxy)indole-2-carboxamide. 

4-(bCTzyloxy)indole-2-carboxamide (4.98 g) in 300 ml of methanol is stirred under 1 
atm of hydrogen with 0.75 g of 10% palladium on carbon for 16 hr. The catalyst is filtered off 

25 through Celite filter aid, the filtrate concentrated, the residue taken up in ethyl acetate 000 ml) 
and filtered again. The clear filtrate is concentrated to 200 ml and hexane added to a volume 
of 450 ml. The cooled solution gives a small amount of gummy, dark material. The filtrate is 
diluted with hexane and cooled overnight to give a solid. Recrystallization from ethyl 
acetate/hexane then ethyl acetate gives 4-hydroxyindole-2-«arboxamide t mp 219-221, 

30 The 4-hydroxyindole*2-carboxamide (1.0 g), l-ddoro-3-[4-(diphenylmethyl)-l-p- 

iperazinylpropane (2.4 g) and powdered potassium carbonate (0.9 g) are combined in acetone 
and heated at reflux overnight. The mixture is concentrated under reduced pressure, the 
residue is treated with ice water and the whole extracted with methylene chloride (3 x 300 ml). 
The pooled extract is washed with water, dried over magnesium sulfate and concentrated. The 

35 residue is triturated with methylene chloride and recrystallized from methanol-ethyl acetate to 
give the tide compound, mp 222-3 °; structure is supported by NMR, IR and mass spectra. 
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EXAMPLE6 4-[H4^,4-IHpyrroMii»*-py^^ 
carboxamide (VI) 

4-0^3iIoropropoxy)indole-2-carboxamide (0.44 g), 4-(l-f iperazinyl)-2,6Hli-lr 
pyirolidinylpyrimidine (0.525 g), powdered potassium carbonate (0.12 g) and sodium iodide 

5 (.075 g) are combined in acetonitrfle (50 ml) and heated at reflux for 96 hr. Although TLC 
showed bom starting material and product remained in the reaction mixture, the mixture was 
concentrated under reduced pressure and the residue partitioned between IN potassium 
bicarbonate and methylene chloride. The layers are separated, the aqueous layer is extracted 
wim methylene chloride, tbepr <ed organic extract is washed with water, then saline, dried 

10 over magnesium sulfate and concentrated. The residue is chromatography over silica gel (250 
ml) and eluted with methanol/methylene chloride (3.5/96.5). The appropriate fractions are 
pooled and concentrated. Crystallization from acetonitrfle gives the title compouund, mp 151- 
2° (foam); the proposed structure is supported by NMR, IR and mass spectra. 
EXAMPLE 7 2-Cyano^HHdiphenylme^^^ dihydrocMoride 

15 (VI) 

4.p-£4-(DiphenylmethyI>l-piperazuiyl] propoxy]indole-2-carboxamide (EXAMPLE 5, 

1.45 g) and pyridine (1.18 ml) in dioxane (40 ml) is cooled to 12°. Trifluoroacetic anhydride 

(1.1 ml) in dioxane (8 ml) is added dropwise over 15 min (the reaction temperature remained 

between 12 and 14°). The mixture is stirred for 2 hr at 20-25°. diluted with methylene 

20 chloride and the mixture is washed with aqueous sodium bicarbonate, water and finally saline. 
The organic solution is dried over magnesium sulfate and concentrated to give a solid. The 
tesidue is dissolved in ether, filtered through magnesol, and the solution concentrated to give 
the free base of the title compound. The hydrochloride salt is prepared and recrystallized with 
an impurity. The solids and filtrates are c<mftined, concemtated, and 

25 between saturated sodium bicarbonate and methylene chloride to give the free base. This is 
chromatographed over silica gel (500 ml), eluting with methanol/methylene chloride Q.5W1S). 
Twenty ml fractions are collected. Fractions 58-84 contained dean product The 
hydrochloride salt is prepare*. <rom an ether solution by the addition of ethereal hydrochloric 
acid. Recrystallization from medianol7acetone/ether gives the title compound, mp 231-2°. The 

30 proposed structure is supported by NMR, IR and mass spectra. 
EXAMPLE 8 2^a«>^[H4^,4^ipyrrolidino^yrimidinyl)-l- 
piperarinyl]propoxy]indole (VT) 
The 44iydroxyindole-2-carboxamide (EXAMPLE 5, 0.44 g), 4-(l-pipemmy0-2,frdi-l- 
pyrrolidinylpyrimldine (0.525 g, 1.74 mmol), powdered potassium carbonate (0.12 * 0.87 

35 mmol) and sodium iodide (.075 g) are combined in acetonitrile (50 ml) and heated at reflux for 
96hr. AlfroughTLCshowedstaxttagin^ 
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concentrated under reduced pressure and the residue partitioned between IN potassium 
bicarbonate and methylene chloride. The layers are separated, the aqueous layer is extracted 
with methylene chloride. The pooled organic extract is washed with water, then saline, dried 
over magnesium sulfate and concentrated. The residue is chromatographed over silica gel (250 

5 ml) and eluted with methanol/methylene chloride (3.5/96.5). The appropriate fractions are 
pooled and concentrated; crystallization from acetonitrile gives 4-[3-[4-p ,4-dipyrroIidino-6- 
pyrimidmyl]-l-pipemmyl]pro^ 151-2° (foam). The proposed 

structure is supported by NMR, IR and mass spectra. 
A solution of 4-[34H2»4^ipyrrolidino^^ 

10 carboxamide (0.45 g) in dioxane (12 ml), under nitrogen, is mixed with pyridine (0.33 ml), 
cooled to 12° and treated during 5 min. with a solution of trifluoroacetic anhydride (0.31 ml) in 
dioxane (2.5 ml). The mixture is stirred at 12° for 15 min. and at 20-25° for 18 hr. It is 
again cooled to 12° and treated with additional trifluoroacetic anhydride (0.1 ml) in dioxane (1 
ml). The mixture is kept at 12° for 15 min. and at 20-25° for 4 hr. It is then diluted with 

15 methylene chloride; washed with saturated sodium bicarbonate, water and saline, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue is chromatographed 
over silica gel (275 ml) with eluting with ammonium hydroxide/methanol/methylne chloride 
(0.5/5/94.5). The product isolated from this column is crystallized from methanol to give the 
tide compound, mp of an analytical sample 147-149°;, Anal, calc'd for C2gH 36 N 8 0: C, 

20 67.17; H, 7.25; N, 22.38. Found: C, 66.80; H, 7.34; N, 21.78. 
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20 



30 3-pyirolin-l-yl 



-O 
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-♦CHi^CH^-G-CCH^^-N*- 
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pynol-l-yl optionally 

substituted y^i^^ 1 ' 02 8lkyl) 0-l 



piperidin-l-yl CCl . C3 aity^ 

10 optionally substituted / 



-O 



1,2,3,6-tetrahydropyridin-l-yl 

15 

1-hexamethyleneimino 
containing a 3- or 4- 

double bond or ? \S 



20 3- and 5- double bonds 



1,4-dihydro-l-pyridinyl 
25 substituted in the 
4-position 



a nunber of 
V = \/ diff ereat groups 

vzz' * a nimber of 

different groups 



l l 3,5-triazb-2-ylorliie 
30 Nj-oxide thereof optionally # 

substituted at die 4- and/or ^-^^V 

6* position 



C*21-2)0-l 
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pyrimidin-4-yl or the Nj-oxide 
5 thereof optionally substituted — *y — CO)o-l 



at die 2- and/or 6- and 5- and/or (P* 12 ) 
6- position ^ C*21-2>0-l 



10 pyrunidin-2-yl optionally (hi-i>o-i 
substituted 



pyrazin-2-yl optionally 0*21-2)0-2 
15 substituted N . 



imidazol-2-yl optionally l^*(fei-a)o-2 
20 substituted """^.Jj 

'. 1 

(Cj-Cj alky! or *rrl)o.i 



25 l,3,4-triarol-2-yi „ 



30 

imidazole 5-yl J (R 21 . 2 )o- 2 

optionally substituted "xjK^ 



^Cj-Cj alkyl or Aryl)o.i 



(F-13) 



(F-14) 



(F-15) 



-^3h- < R 21-2>0-2 
I 

(C r % alkyl or Aryl)o-i 
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benzo[b]thien-2-yl __^^^JJ (F-18) 



5 



indol-2-yl (F-19) 
benzo[b]thiazol-2-yl — ^ ^J^jj (p-20) 



15 

benzimidazol-2*yl ^^J^jj (F-21) 

i 



20 4-(2-[4-p,6-di- Vy 
(l*yiiolidinyl> >^_yK 

4?yrimidinyl]-l* — \,J — — N \_y*~A._/ (F-22) 
piperazinyl]ethyl] X-^X 

o 



25 



l,2,4-triazin-3-yl — £ V- CR21-2V1 

optionally substituted \ (F-23) 

30 at the 5- and/or 6- (hl-Ho-l 
position 
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(l^iperazinylMCrQ) 
5 optionally > — v 

substituted — (C2-C 4 alijri^N^Jf — CAryl or Heteroaryl) 
in the 4-position 



10 

(l^iperarinyl)acetyl , — , 

substituted in the — C0-CH 2 — — (Heteroaryl) 

4-posMon 



9 



COOH 



..-9 



9 



(F-24) 



(F-25) 



15 

(l-piperazinyl)carbonyl- — 

methyl substituted — CH r C0— >^__/ — (Heteroaryl) (F-26) 
in the 4-position 

20 

2-(cartoxyH^y« olidin y 1 — H \ ] * F ~ 27 ^ 



25 2<caiboxyH^ipendinyI — F" 7 ® 

0001 



2^carboxy>l*exameu\yleneuiiino [ ^ 0 s " 29 ) 

30 



COOH 
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2-(carboxy)-HieptamahyleneimiiK) — K (F-30) 

5 

C000B 

1-piperazinyl substituted — ^ ^ — (CH2)j-C0-&21-28 (F-31) 
in die 4-position 

10 



1-pfceraztayl substituted in — *^ ^ — (CH 2 )j-Beteroaryl (p.32) 
the 4-position 

15 



1-piperazinyl substituted — ^ V — CC^j-Aryl (F.33) 

in die 4-position 

20 



01 

4-hydroxy-l-piperidinyl (P-34) 
substituted in the 
25 4-position 



Aryl 



1-piperazinyl — ^ — (CE 2 ) i -C0-KX2i-29- Heteroar y i (P-35) 

30 substituted in 
the 4-position 
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5 1-piperazinyl substituted 
in the 4-position 



10 



1-piperazinyl 
15 substituted in 
the4-position 




(F-37) 
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CLAIMS 

L A method of treating resistance to cancer chemotherapeutic agents in human cancer patients 
which comprises administering to that human an effective amount of a sensitizing steroidal 
amine of formula (I) 




0) 



where: 

15 (A-I) R$ is tt-R 6 . 1 :fl-R 6-2 » R io fa a " R 10-l :fi " R iO-2 mi R 7 fe *-H:B-H t where one of 

R$_! and R^2 k and the other is -H, -F, or C 1 -C 3 alkyl, R 10 . 2 is *CH 3 , R 10-1 and R5 
taken together are -(CH2)2-C(=R33)-CH= or -CH=CH-CO-CH=, where R3.3 is =0 or a- 
H:6-OR 3 ^ or oOR 3 ^:fl-H, where R 3 ^ is -H, -CO-CH3, 
-CO-C^, -CO-C^, -CO-O-CH3 or -COO-C^; 

20 (A-U) R5 is o-R5. 3 :fi-R5^, R$ is a-R 6 . 3 :B-R 6 ^, R 10 is of-R 10 _ 3 :B-R 1(M and R 7 is a- 

H:B-H, where one of R$_ 3 and R^ is -H, and the other taken together with one of R5.3 and 
R^ forms a second bond between C 5 and C 6 , R 1CM is -CH 3 , R 10 _ 3 and the other of R5.3 and 
R^ taken together is -(CH^-CCBDCOBO-CHj-; 

(A-m) R 10 and R5 taken together are = CH-CH =C(OR 3) -CH = where R3 is 

25 -H, C1-C3 alkyl, -COH, C2-C4 alkanoyl or benzyl, R 6 is a-R 6 . 5 :B-R 6 ^ where one of R^ 5 
and R^ is -H, and the other is -H, -F, or alkyl and R 7 is oe-H:S-H; 

(A-IV) R5 is a-R5. 7 :B-R5.g, is o-R^rB-R^g, R 7 is a-H:fi-H and R 10 is o-R 10 . 7 :B- 
R 1M , where one of R 5 . 7 and R^g is -H, R 10 . 7 and the other of %. 7 and R5_g taken together 
are -(CH2)2-C( =:R 3.3H3H2» wnere R3-3 is as defined above, R10-8 is 

30 -CH 3 , where one of R$. 7 and is -H and the other is -H t -F, or alkyl; 

(A-V) R 6 is R6-9*6-io» R7 k R 7 ^:R 7 . 10> R 10 is «-Rio-9 :R 10-l<> where one of 
and R^jq is -H and the other taken together with one of R7.9 and R 7 . 10 forms a second bond 
between C 6 and Oj> and the other of R 7-9 and R 7 . 10 is -H, R10-10 is -CH 3 , R 10 ^ and R5 
taken together are -(CH^-CC^Rs-aKH* 8 or -CH-CH-CO-CH«, where R3.3 is as defined 

35 above; 
where: 
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(C-D R u is «*u.i:*-*ii-2. «*ere one of R lM and R u . 2 is taken together with Rp 
to fbnn a second bond between Cg and C n and die other of R 1W and R u . 2 is -H; 
(C-JI) R9 is -Q and R u is =0 or ocftB-Rn^ where R 1M is -CI or -OH; 
(C-m) R9 is -H or -F and R n is =0 or a-R 11 _ 5 :B-R ll . 6 , where one of R u . 5 and R n _ 
5 6 is -H, and the other of R n _ 5 and R 1M is -H, -OH or CyC n alkoxy; 

(C-IV) R, is -H or -F and R u is o-O-CORn^rfl-H, where R n . 7 is 

(A) C1-C3 alkyl, 

(B) Cj-Ci2 alkoxy, 
(Q fbranyl, 

IQ (D) -NR^R^. where one of and R123 is -H, methyl or ethyl and the 

other is -H, C1-C4 alkyl or phenyl, 

<E) -X 3 -Aryl, where X 3 is -O- or a valence bond, where Aryl is phenyl 
optionally substituted with 1 thru 2 -CI, -Br, alkoxy, -COOH, -NH 2 , C 1 -C 3 
alkylamino, di(q-C^)aIkylainino, where the alkyl groups are the same or different, 1- 
15 pyrrolidine 1-piperidinyl, 1-hexan^ylenhnino, 1-heptamemylenunino, C2-C4 acylamino 
and -NH-CHO or with 1 -F or -CF 3 ; 
where: 

(P-Q R i6 is Ri6-l*16-2 R 17 * R 17-l*17-2' where one of R 16-l R 16-2 is * H 
or -CH 3 and die other taken together with one of R 17 . x and R 17 _ 2 fotms a second bond 
20 between Cjg and C 17 , and the other of R 17 .! and R 17 . 2 is -C(=ZMCH 2 ) n - 

NR 21 ^R 21 ^, where Z is =0, =CH 2 or R 17 ^:-« where R 17 j, is -H or -CH 3 , where n is 0 
thru 6, where 

(A)R2!^is 

(1) <CH 2 ) m -NR2i.i-Heteroaryl, where m is 2, 3 or 4, where R^.j is - 

25 H or C1-C3 alkyl, where Heteroaryl is: 

(a) pyrldin-2- <F-1), 3- (F-2) or 4-yl (F-3) or the N-oxide 
thereof optionally substituted by 1 or 2 R^, being the same or different, where R 21 _ 2 is 

OQ-F, 

00 -a, 

30 On) "Br. 

Ov)^ alkyl, 

(v) -CH 2 -CH=CH 2 , 

(vi) -Aryl, where Aryl is as defined above, 

(vii) -NR 21 . 3 R2i.3 where the R 21 . 3 *s are the same or 

35 different and are -H, alkyl or -CH 2 -CH=CH 2 , 

(viiict) *CH 2 -(CH 2 ) q -CH 2 -N*- where the atoms marked 
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with an asterisk (*) are bonded to each other resulting in the formation of a ring, where q is 1 
thru 5, 

(viiifl) *CH 2 -CH 2 -(CH2) c -G-(CH 2 ) (r CH 2 ^H r N*- 
where the atoms marked with an asterisk (*) are bonded to each other resulting in die formation 
5 of a ring (F-4), where G is -0-, -S-, -SO-, -S0 2 - or -NHR 21 ^, where R 2M is -H, C x -C 3 
alkyl, or Aryl as defined above, where c and d are the same or different and are 0 thru 2 with 
the proviso that die total number of ring carbon atoms is 4, 5 or 6, 

(a) 3-pynolin-l-yl, (F-S) 

(x) pyrrol-l-yl optionally substituted with alkyl, 
10 (F-6) 

(xi) piperidin-l-yl optionally substituted with 1 or 2 C r 
C3 alkyl, (F-7) 

(xii) 1,2,3,6-tetrahydropyridin-l-yl, (F-8) 

(xiii) l^examethyleneimino containing a 3- or 4- double 
15 bond or 3- and 5- double bonds, (F-9) 

(xiv) 1,4-dihydro-l-pyridinyl substituted in the 4 
position by two CJ-C3 alkyl being the same or different, (F-10) 

(xv) -OH, 

(xvi) CyC^ alkoxy, 

20 (xvii) *NR 21 . 7 -(CH 2 ) e -Q where Q is 2-pyridinyl where 

R21-7 is -H or Ci-C 3 alkyl and e is 0 thru 3, 

(xviii) pyridin-2-, 3- or 4-yI, 
(b) l,3,5-triazin-2-yl or the N-oxide thereof optionally 
substituted at the 4- and/or *6- position with R21.2 is as defined above, (F-ll) 
25 (c) pyrimidtn-4-yl or the N-oxide thereof optionally substituted 

at die 2- and/or 6- position with R. 2t . 2 is as defined above, (F-12) 

(d) pyrimidin-2-yl optionally substituted at 4- and/or 6- position 
with 1 or 2 R 21 . 2 as is defined above, (P-13) 

(e) pyrazin-2-yI optionally substituted with 1 or 2 R 21 _ 2 as is 

30 defined above, (F-14) 

(f) imidazol-2-yl optionally substitututed in the 1 position with 
C1-C3 alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 
or 2 R2i. 2 as defined above, (F-15) 

(g) l,2,4-triazol-3-yl optionally substituted in the 1 position with 
35 Cj-C^ alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 

R21.2 35 defined above, (F-16) 
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(h) taidazol-4- or 5-yl optionally substituted in the 1 position 
with Cj-q alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted 
with lor 2 as defined above, (F' 17 ) 

0) benzoMthien-2-yl, (F-18) 
5 Q) indol-2-yl, (F-W) 

(k) bemoMthiarol-2-yl. (F-20) 
(1) benamidazol-2-yl, (F-21) 
(m) 4-[2-[4^,6^is(l^yrroIidinylH^yrimidinyl]-l- 

piperaonyl]ethynpiperazinyl, A* -22 ) 
jq ( n ) l,2,4-triazol-3-yl optionally substituted at die 5- and/or op- 

position with "R^-l as is defined above, (F" 23 ) 
(2) (I^iperazinylKCrC^alkyl optionally substituted in die 4- position 
with -Aryl or -Heteroaryl as defined above, (P* 24 ) 

(4) -(CH2)ni" X 4 wtere m k ^ defined 8114 wnere X 4 is 

15 (a) -0-CH 2 CH 2- Y ' wnere Y b C 1" C 3 alkylaraino, *( c r 

C^alkylamino where die alkyl groups are the same or different, C3-C 6 alkyleneunino, 
optionally substituted with 1 or 2 Cj^ alkyl, 

0>) -NI^l-MCH^rY. «*«e R 2l-20 fe " H or CrPs 

and Y is as defined above, 
20 (c) ^Ca^^^ij^etaoaxyU where g is 2, 3 or 4, and 

where R 21 _2o and Heteroaryl are as defined above, 

(5) <CRj m - NR 2 i. 2 2 R 21-23» n** 6 R 21-22 * " H OT c l"Cj ^ ^ 
R 2 I-23 fc "A^ 1 or -Heteroaryl as defined above, or 821.^ and are taken together with 
die attached nitrogen atom to form a saturated mono-nitrogen Cj-Cg heterocyclic ring and 

25 where m is as defined above, 

(6) -(CHCH3) b -(CH 2 ) f R21-24' whete bis0andfisllhni3orbis 
one and f is 0 thru 3, where Rjj.^ is phenyl substituted with 1 thru 3 -OH, alkoxy, - 
NR2i-2^21-26 where R 21-25 ^ R 21-26 are the same or different and are -H, Cj-G, alkyl or 
are taken together with the attached nitrogen atom to form a C4-C7 cyclicamino ring, 

30 (7) -{CH^j-Heteroaryl, where i is 1 thru 4 and Heteroaryl is as defined 

above, 

(8) (l-piperazinyl)acetyl substituted in me 4- position by Heteroaryl 

where Heteroaryl is as defined above, ^ F " 25 ^ 

(9) (l-piperazinyl)carbonylmemyl substituted in me 4- position by 

35 -Heteroaryl where Heteroaryl is as defined above, and (F" 26 ) 
<B)R2Hrk 



WO 92/18089 PCT/US92/02237 

-49- 

d)-H, 

(2) Ci-C 3 alkyl, 

(3) C5-C 7 cycloalkyl, 

(4) -(CH^-NR^.j-Heteroaryl, where m, R 2M and Heteroaryl are as 

5 defined above, 

(5) (l^iperazinylH^-C^alkyl optionally substituted in the 4- position 
with -Aryl or -Heteroaryl as defined above, (F-24) 

(6) -(CH^-X^ where m and X 4 are as defined above, 

(7) -(CH2) m -NR 21 . 22 R 21 . 2 3, where m, R^.^ and R^.^ are as 

10 defined above, 

(8) -(CH^^-CCH^I^^, where b, f and R 21-24 are as defined 

above, 

(C) 1*21.0 ^ R 21-0 m together with die attached nitrogen atom to form 
a heterocyclic ring selected from the group consisting of 
15 (1) 2-(carboxy)-l-pyrrolidinyl optionally as the C^-C^ alkyl ester or as a 

phannaceutically acceptable salt, (P-27) 

(2) 2-(carboxy)-l-piperidinyl optionally as the C l -C 3 alkyl ester or as a 
pharmaceutical^ acceptable salt, (F-28) 

(3) 2-(carboxy>l-hexamethyleneimino optionally as the C1-C3 alkyl 

20 ester or as a phannaceutically acceptable salt, (F-29) 

(4) 2-(carboxy)-l-heptamethyleneiniino optionally as the Ci-C 3 alkyl 
ester or as a phannaceutically acceptable salt, (F-30) 

(5) 1-piperazinyl substituted in the 4- position with R 2 i. 2 g-CO-(GH2)j- 
where R 2 i. 2 g is -Aryl, -NR 21 . 29 Aryl and 2-furanyl, where R 21 „29 is -H or C 2 -C 3 alkyl, where 

25 j is 0 thru 3 and Aryl is as defined above, (F-31) 

(6) 1-piperazinyl substituted in the 4- position with HeteroaryHCH^j-, 
where Heteroaryl and j are as defined above, (F-32) 

CO l-piperarinyl substituted in the 4- position with 
AryHCH^p where Aryl and j are as defined above, (F-33) 
30 (8) 4-hydroxy-l-piperidinyl substituted in the 4- position with Aryl as 

defined above, (F-34) 

(9) 1-piperazinyl substituted in the 4- position with Heteroaryl-NR 21 . 2 9- 
CCKCH^i-, where Heteroaryl, R 2 l-29 and i are as defined above; (F-35) 

(D-II) R 16 is of-R 16 . 3 :B-R 16 ^ where one of R 16 _ 3 and R 16 ^ Is -H and the other is - 
35 H, -F, -CH 3 or -OH, and R 17 is - CH-(CH 2 ) p -NR 21 ^ r R 21 ^, where p is 1 or 2, where R 2l-a 
and R 2 i_^ are as defined above; 
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(D-ni) R 16 is <*-R 16 _ 5 :B-R 1M and R 17 is a-R 17 . 5 :fl-Ri 7 -6, where R 1W is 
-H, -OH, -F or -CH 3 and R lfr6 is -H, -OH, -F, or -CH 3 , with the proviso that at least one of 
R16-5 ^ R l6-6 b - H - where R 17-5 fe ' H » "° H ' -CH2CH 3i (^-€7 alkanoyloxy or -O- 
CO-Aryl, where Ary* is as defined above, and where R 17 ^ is 
5 -C(=ZHCH2) n -NR 21 ^R2i^, where Z, n, R 21 ^ and R 21 _0 are as defined above; 

(D-IV) the 16,17-acetonide of a compound where R 16 _5 is -OH, R 16 _$ is -H, R 17 . 5 is - 
OH and R 17 ^ is -C(=Zy(CR 2 ) n -m 2l ^ 2l _p where Z, n, R 21 ^ and R^ are as defined 
above; 

with die following overall provisos that: 
10 0) one of R 16wl or R 16 _ 2 is taken together with one of R 17 .i or R 17 . 2 to form a 

second bond between C 16 and C 17 , only when R 10 is flf-Rio.i :fi ~ R 10-2> 

a-R 10 .3:B-R 10 ^, «-Rio-7 :fl " R 10-8 or *" R 10-$ :ft " R 10-10» 

QD R 17 is ^CH-CCH^p-NR^^!^, only when R 10 is a-R 1(M : 

B-R 10 . 2 , a-Rio.3 :fl - R l(W» a- R l0-7 :BrR 10-8 or «- R l0-9 :fi ^ R l0-l0» 
15 (DI) % and R 10 taken together are =CH-CH=C(OR 3 >CH=, only when R 17 

is o-Rn-s^B-Rn^ or the 16,17-acetonide of a compound where R 16 is 

a-OH:B-H and R n is et-OHrB-CC^ZHCH^-NR^^ lmf9 and 

(TV) % is a-R^rfi-R^g, only when R n is a-R 17 _5:B-R 17 .$ or 

o-OH:B-C-(=ZKCH2) n -NR 21 ^R21-/3» or 16,17-acetonide thereof; and pharmaceutical^ 

20 acceptable salts thereof. 

2. A method according to claim 1 where treating is preventing resistance to the 
chemotherapeutic agents. 

25 3. A method according to claim 1 where treating is overcoming resistance to the 
chemotherapeutic agents which already exists. 

4. A method according to claim 1 where the human cancer cells are selected from the group 
consisting of ovarian, sarcoma, non-Hodgkin*s lymphoma, lung, breast cancer, bladder 

30 carcinoma, colon carcinoma, pancreatic carcinoma; carcinoma of the ampulla of Vater, multiple 
myeloma, adult acute lymphocytic leukemia, adult non-lymphoytic leukemia and neuroblastoma. 

5. A method according to claim 1 where the chemotherapeutic agents is selected from the 
group consisting of doxorubicin, daunomycin, vinca alkaloids, vincristine, vinblastine, taxol, 

35 colchicine, epipodophyllotoxins such as etoposide, actinomycin D, puromycin, emetine, 
melphalan, adozelesin, 
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[S-<R,R)] 6,6McarbonylbisCimiiK>-ffl-indol^ 
3,6,7 f 8-tetrahydro-l- f methyl-be^ 

(S>N-[2-[[l-(chloromethylH,6^ydrcH^ 
opxyJbeawU^-b^S-b'ldipyrrol-SpHVyn 
5 benzofiirancarboxamide, 

(7bR,8aSH^UWihydro4^ydn^ 
oxocydopropa[c]pynoloP,2-e]indol-2(^^ 
yl]carbonyl]-l,6Hlihydro-4iydroxy^^ 

10 6. A method according to claim 1 where the steroidal amine 0) is selected from the group 
consisting of 

17or4ydroxy-21-[4^-pyridinyl>l^ 
21-[4-(2,6-di-l-pynoIidtoyl)^pyrM^ 
3,20-dione, 

15 2H^>Wi-li>ym)Iidmyl)^yrimidinyl-l-piperazm^^ 
dione, 

2H4-3,6-bis(diethylamino>2i>yr^^ 
triene-3,20-dione, 

21-[4-(4 > 6-di»l-pyrrolidinyH 9 3»5^azin-2-yl>l^ipmzinyl]-16a-methylpregna- 
20 l,4,9(ll)^ene-3,20-dione, 

21-[4^3-(ethylamino)-2^yrid^ ,4,9(1 l)-triene- 

3,20-dione, 

21-[4-(4 > Wi-l-pyrrolidinyl-2i>yrimidin3d)-l^ ,4,9(1 1)- 

triene-3,20-dione. 

25 

7. A method according to claim 1 where the effective amount of die steroidal amine © is from 
about 1 mg/kg/day to about 500 mg/kg/day. 

8, A method of treating resistance to cancer chemotherapeutic agents in human cancer patients 
30 which comprises administering to that human an effective amount of a sensitizing alkyl amine 

of formula (D) 

X2-(CH2) n 2-NR2i-c r R21-0 (0) 

where: 

1*2 is 3-14; 
35 . X 2 is -H, 
-OH, 
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-OCCKCJ-C4 alkyl), 
-O-CO-H, 

-O-CO-CHCJ-C4 alkyl), 
(C1-C4) alkoxycarbonyl, 
5 -O-CO-Aiyl where Aryl is -4 optionally substitued with 1 thru 3 of the 

following which may be the same or different: 
-OH, 
-OCH3, 

-F, -CI, -Br, -CF 3 , 

10 -C1-C3 

-CO-R5 where % is 
-OH, 
-NH 2 , 

-NHRg where Kg is 

15 

Ci-Cj alkyl and 

-N(Ri4)(Ri5) where R 14 and R 15 are the same or 

different and are C4-C3 alkyl, 

-O-Aryl, where Aryl is as defined above, 
20 -CH(OH)Aryl, where Aryl is as defined above, 

Aryl, where aryl is as defined above; 
(A)R2i^is 

(1) -(CHjjJnj-NRjx.rHeteroaryl, where m is 2, 3 or 4, where 1^ is -H or 
C1-C3 alkyl, where Heteroaryl is: 
25 (a) pyridin-2- (F-l), 3- (F-2) or 4-yl (F-3) or me N-oride mereof 

optionally substituted by 1 or 2 R^, being me same or different, where R21-2 is 

CD-F, 

00 -a 

Cd0-Br, 

30 (hflq-Cy alkyl, 

(v) -CH 2 " CH=CH 2' 

(vi) -Aryl, where Aryl is phenyl optionally substituted with 1 
through 2 -F, -Q, -Br, Cy^ alkoxy, -COOH, -NH 2 . (^-€3 alkylamino, 0^- 
C3)alkylamino, where the alkyl groups are the same or different, 1-pyrrolidinyl, 1-piperidinyl, 

35 l^examemylenhnino, lieptamemylaumino, C2-C4 acylamino and -NH-CHO or with 1 -F 
or-CF 3 ; 
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(vii) -NR 21 . 3 R2l-3 where * e R 21-3 S are * e same or different 
and are -H, alkyl or -CH 2 -CH=CH 2 , 

(viiia) *CH 2 -(CH2) q -CH2" N *" where atoms marked with an 
asterisk (*) are bonded to each other resulting in the formation of a ring, where q is 1 through 
5 5, 

(viiifl) ^j-CCH^-GKCH^d-CHj-N^where the atoms 
marked with an asterisk (*) are bonded to each other resulting in the formation of a ring (F-4), 
where G is -0-, -S-, -SO-, -SO2- or -NR21-4-, where R 2 i_4 is -H, alkyl, or Aryl as 
defined above, where c and d are the same or different and are 0 through 2 with the proviso 
10 that die total number of ring carbon atoms is 4, 5 Or 6, 

Ox) 3-pyrrolin-l-yl, (F-5) 

(x) pyrroM-yl optionally substituted with CyC$ 

alkyl, (F-6) 

(xi) piperidin-l-yl optionally substituted with 1 or 2 

15 q-03 alkyl, (F-7) 

(xii) 1,2,3,6-tetrahydropyridin-l-yl, (F-8) 

(xiii) 1-hexamethyleneimino containing a 3- or 4- double bond 
or 3- and 5- double bonds, (F-9) 

(xiv) 1,4-dihydro-l-pyridinyl substituted in the 4 position by 

20 two C1-C3 alkyl being the same or different, (F-10) 

(xv) -OH, 

(xvi) Cj-03 alkoxy, 

(xvii) -NR 2 i.7-(CH 2 ) e -Q where Q is 2-pyridinyl where R21.7 
is -H or Cj-C3 alkyl and e is 0 through 3, 

25 (xviii) pyridin-3- or 4-yl, 

(xix) -CF 3 , 

(xx) -CC1 3 , 

(xxi) -SCH 3 , 

(b) l,3,5-triazin-2-yl or the N-oxide thereof optionally substituted at the 
30 4- and/or 6- position with R 21 . 2 Is as defined above, (F-ll) 

(c) pyrimidin-4-yl or the N-oxide thereof optionally substituted at the 2- 
and/or 6-, and 5- and/or 6- position with R 21 . 2 is as defined above, (F-12) 

(d) pyrimidin-2-yl optionally substituted at 4- and/or 6- position with 1 
or 2 R^.2 as is defined above, (F-13) 

35 (e) pyrazin-2-yl optionally substituted with 1 or 2 R 2 i- 2 as is defined 

above, (F-14) 
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(f) imidazol-2-yl optionally substituted in die 1 position wim CyC$ 
alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 2 

Rjj., as defined above, <F" 15 ) 

(g) l,3.4-triazol-2-yl optionally substituted in die 1 position with 

5 alkyl or -Aryl, where Aryl is as defined above, and farther optionally substituted with R 21 . 2 as 

defined above, &~ i6i 
<h) imidazoM- or 5-yl optionally substituted in the 1 position with C r 

C3 alkyl or -Aryl, where Aryl is as defined above, and farther optionally substituted with 1 or 

2 as defined above, ^' 17 ^ 

10 e)benzo[b]thien-2-yl, ff" 1 ?) 

(j)indol-2-yl, P" 19 ) 
<k)bemoIb]l3iIazol-2-yl, 

0)benziniidaB>l-2-yl, * F " 21) 
(m) 4-{2-[4-[2,6-bis(l-i)yrroIidinyl)-4- 

15 pyrinri<Hnyl]-l-piperadnyIJethyl], A 7 " 22 ) 

(n) l,2,4-triarin-3-yl optionally substituted at the 5- and/or 6- position 

with R M _ 2 as is defined above, G^ 23 ) 
(2) KCH^^l-piperaony 1 ) optionally substituted in the 4- position with -Aryl 

or -Heteroaryl as defined above, ^ F " 24 ^ 
20 (3) -Heteroaryl, as defined above, 

(4) -{CH2) m -X 4 where m is as defined above and where X 4 is 

(a) -OCH 2 CH 2 -Y, where Y is C t -C 3 alkylaraino, di(C r 
C 3 )alkylamino where the alkyl groups are the same or different, CyC 6 alkyleneimino, 
optionally substituted wilh 1 or 2 C x -C$ alkyl, 
25 (b) -NR 21 . 5 CH2CH r Y f where R 21 . 5 is -H or alkyl and Y is as 

defined above, 

(c) <CH 2 > g -N(R 21 .5)-Heteraaryl, where g is 2, 3 or 4, and where R 2 i. 
5 and Heteroaryl are as defined above, 

(5) -(CH 2 ) 1I1 -NR 21 . 2 2R 2 i-23. where R 21-22 fa " H 01 C 1*<<S R 21-23 b " 
30 Aryl or -Heteroaryl as defined above, or R 2 i-22 R21.23 «» taken together with the 

attached nitrogen atom to form a saturated mono-nitrogen C3-C6 heterocyclic ring and where m 

is as defined above, 

(6) -(CHCH^-CCH^f-Aryl where b is 0 and f is 1 through 4orbislandfis 

0 through 3, where Aryl is as defined above, 
35 (7) ^CHjVHeteroaryl, where i is 1 through 4 and Heteroaryl is as defined 

above, 
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(8) (l-piperazinyl)acetyl substituted in the 4- position by Heteroaryl where 
Heteroaryl is as defined above, (F-25) 

(9) (l-piperazinyl)carbonylmethyl substituted in the 4- position by 
-Heteroaryl where Heteroaryl is as defined above, (F-26) 

5 (B) R 2W is 

(D : H, 

<2) q-Ca alkyl, 

(3) C5-C7 cydoalkyl, 

(4) -{CH^-NR^.j-Heteroaryl, whore m, R 2 l-l Heteroaryl are as defined 

10 above, 

(5) (l^iperazinylM^-C^alkyl optionally substituted in the 4- position with - 
Aryl or -Heteroaryl as defined above, (F-24) 

(6) -{CH2) m -X 4 , where m and X 4 are as defined above, 

(7) -(CH^nf NR 21 _2^21-23» where m > R 21-22 80(1 *21-23 316 38 defined 

15 above, 

(8) -(CBCHa^CH^f R2i-24» where ^21-24 h l*^ 1 substituted with 1 thru 3 
-OH, alkoxy, -NR 2 l-2^2l-26 where *2i-25 811(1 *21-26 we * e 88,06 or different and 
are -H, Cj-C 3 alkyl or are taken together with the attached nitrogen atom to form a C4-C7 
cyclicamino ring and where b and f are as defined above, 

20 (9) 2^>yridinylmelhyl, 

(C) and R 2 i.p are taken together with the attached nitrogen atom to form a 
heterocyclic ring selected from the group consisting of 

(1) 2-(carboxy)-l-pyrro]]dinyl optionally as the C x -C 3 alkyl ester or as a 
pharmaceutical^ acceptable salt, (F-27) 
25 (2) 2-(cartoxyM-pip«idinyl optionally as the alkyl ester or as a 

pharmaceutical^ acceptable salt, . (F-28) 

(3) 2-(carboxy)-l-h«camethyleneimino optionally as the alkyl ester or as 

a phannaceuticaDy acceptable salt, (F-29) 

(4) 2-(carboxy>l-hq)tamethyleneimino optionally as the C4-C3 alkyl ester or as 
30 a pharmaceutical^ acceptable salt, (F-30) 

(5) 1-piperazinyl optionally substituted in the 4- position with R 21 . 28r CO 
(CH^j- where R^g is -Aryl, -Heteroaryl, -NR^.^eteroaryl and 2-faranyl, where R 21 . 29 
is -H or C x -C3 alkyl, where j is 0 through 3, and Aryl and Heteroaryl are as defined above, 

CF-31) 

35 (6) 1-piperazinyl substituted in the 4- position with HeteroaryHO^p where 

Heteroaryl and j are as defined above, (F-32) 
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(7) l^hjerarinyl substituted in die 4- position with 

AryHCH^-, where Aryl and j areas defined above, (F-33) 

(8) 4-hydroxy-l-piperidinyl substituted in the 4- position with Aryl as defined 

above. <W 
5 (?) 1-piperarinyl substituted in the 4- position with Heteroaryl- 

N r 21 ^CKCH^,-, where Heteroaryl, R 2l -29 and i are as defined above; (F-35) 

(10) 1-piperazinyl substituted in the 4- position with 
-(CH 2 )^*=Ca-py^« i yl)-N=N-C(2i>vridinyI) = C*H, where * and j are as defined above, 

J (F-36) 
10 (U) l-piperazinyl substituted in die 4- position with 

^^-^.wisa-py^^ tF " 37) 

and pharmaceutically acceptable salts thereof. 

9. A method according to claim 8 where treating is preventing resistance to the 
15 chemotherapeutic agents. 

10. A method according to claim 8 where treating is overcoming resistance to die 
chemotherapeutic agents which already exists. 

20 11. A method according to claim 8 where the human cancer cells are selected from the group 
consisting of ovarian, sarcoma, non-Hodgkin's lymphoma, tang, breast cancer, bladder 
carcinoma, colon carcinoma, pancreatic carcinoma, carcinoma of the ampulla of Vater, multiple 
myeloma, adult acute lymphocytic leukemia, adult non-lymphoytic leukemia and neuroblastoma. 

25 12. A method according to claim 8 where the chemotherapeutic agents is selected from the 
group consisting of doxorubicin, daunomycin, vinca alkaloids, vincristine, vinblastine, taxol, 
colchicine, epipodophyflotoxins such as etoposide, actinomycin D, puromycin, emetine, 
melphalan, adozelesin, 

[S-<RJ9] 6,6Mcarboiylbis(hm^ 

30 3,6,7,8-tetrahydro-l-,ine%l-b^ 

(S>N-P-[[l-(cMaromemy9-l^ 
opxy]benzo[l,2-b:4,3-b1d^ 
benzorurancarboxamide, 

(7bR,8aSH-ttl.^y<to>^yto^ 
35 oxo(?dopropa[c]pyrrolo[3,2^^ 
y l]carbonylH,6^ydr<>^yd^ 
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13. A method according to claim 8 where the alkyl amine (Q) is selected from the group 
consisting of 

5 4^,6-dM^ynolidinyl^yrimidiny^ 

4-[[H4^,6^i-l-pym)lidinyl^ynnidinyl)-l^iper^ 

4^,6^i4i>yrrolidinyl^yrimidiny^ 

4-[3-[4^,6Hli-li>yrrolidbyl^ 

4K2,MMi>ynx)lidinyl^y^ methyl ester. 

10 

14. A method according to claim 8 where die effective amount of the alkyl amine (□) is from 
about 1 mg/kg/day to about 500 mg/kg/day. 

15. A method of treating resistance to cancer chemotherapeutic agents in human cancer 
IS patients which comprises administering to that human an effective amount of a sensitizing 

bicyclic amine of formula (HI) 

ho he 




where: 

25 W 2 is -0-, -NR54- where R54 is -H or CyC^ alkyl, 

n$ is 0, 1 or 2, 

R 7 is -H, C A -C4 alkyl, -CCMC^ alkyl), -CO$ or -prodrug where prodrug is 
FOg-O" cation + where cation + is sodium, potassium or trialkylammonium where alkyl is Cy 

c 3 , 

30 -CO-CH2-CO-NH-CH2-SO2-O" cation + where cation + is as defined above, 

-CO-CCH^jJ^! where is 1-7 and B51 is -COO"» -NR 51 . 1 R 51 .2 where 
R5 14 and are the same or different and are -H or alkyl, 
-N + R5 1 . 1 R 51 .2R5i.3 halide" whore ^51-1*51-2*51-3 * e same or different and are -H or 
CyC 3 alkyl, and where halide is -CI or -Br, 
35 -CO-CH = CH-CO-O" cation + where cation + is as defined above, 

-CO-N*-CH = CH-N = C*H where die atoms marked with an asterisk (*) are 
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bonded to each other resulting in the formation of a ring, 

-CO-C*=C[(CH 2 ) n2 2-NH 2 ]-CH=CH-CH=C*H when is 1 or 2 and where 
the atoms marked with an asterisk (*) are bonded to each other resulting in the formation of a 
ring, 

5 -COC*=CH-CH=C(-NR 52 > CH!=C * H where R5 2 is -H or alkyl and 

where the atoms marked with an asterisk 0 are bonded to each other resulting in the formation 
of a ring, 

-OHCH^i-CCMHCfiHiiOfi sugars]. 

-CO-0-CH(CH2-0-CO-R53)2 where the R^'s are the same or different and are 



10 Cj-C^, 
above, 



-CO-(CH 2 ) 6 -CON(CH 3 )-CH2- CH 2" S0 3" cation"*" where cation" 1 " is as defined 

•C%<HXHCH2)^i-NR5i.^ n4 where n^, Rsn and R^ are as defined 
above, 

15 -CO-NH-CgSf-Rss where R^ is -H or alkyl, -Np2, 

■NB51-1B514 where R5H and ^4 are as defined above and 
R 10 is -H or -CH 3 , 
R u is-Hor-CH 3 , 
Rjjis-Hor-CHs, 

20 (18-1) R 16 is et-R 16 . 1 :fi-Ri6. 2 where one of R 16 4 and R 16 . 2 is -H, -CH 3 , 

-CH 2 CH 3 or and the other is -X 3 -NR 2 i-a R 21^ where X 3 is -CO-, -(CH^g-CO- where 
n 16 is 1 or 2, -(CH^- where n 3 is 1-6, or -COCHCB^y where n 15 is 2-6, R25 and R^ 
are -H:-H; 

(AjR^is 

25 (1) -(CH 2 ) m -NR2i.i-Heteroaryl, where m is 2, 3 or 4, where R21-1 is -H or 

CyCj alkyl, where Heteroaryl is: 

(a) pyridin-2- (F-l), 3- (F-2) or 4-yl (F-3) or the N-oxide thereof 
optionally substituted by 1 or 2 R 21 _ 2 , being the same or different, where R 21 _ 2 is 

30 00 -a, 

P)-Br, 

av)q-C5 alkyl, 

(v) -CH2-CH=CH 2 , 

(vi) -Aryl, where Aryl is phenyl optionally substituted with 1 
35 thru 2 -F, -0, -Br, ataxy, -COOH, -NH 2 , CyC^ alkylamino, dKC 1 -C 3 )alkylammo, 

where the alkyl groups are the same or different, 1-pyrrolidinyl, 1-piperidmyl, 1-hexa- 



WO 92/18089 PCT/US92/02237 

-59- 

methylenimino, 1-heptamethylenimino, C2-C4 acyiamino v -NH-CHO, with 1 -F or -CF 3 or 
with 3,4-methylenedioxy and 3 9 4-ethylenedioxy; 

(vii) -NR 21 _ 3 R 2 i-3 * here * e R 21-3 >s ^ ***** or different 
and are -H, Cj^ aUc y 1 or -CH2" CH - CH 2» 
5 (viiio) *CH 2 -(CH2) q -CH2" N *~ &e 8,01118 malted with an 

asterisk (*) are bonded to each other resulting in die formation of a ring, where q is 1 thru 5, 

(viiifl) *CH 2 KCH 2 )c- G -< CH 2)d- CH 2- N *-^ iere &e a^ms 
marked with an asterisk (*) are bonded to each other resulting in die formation of a ring (F-4), 
where Gis -O, -SO-, -SO2- or -NR 21 ^, where R 21 ^ is -H t CyC^ alkyl, or Aryl as 
10 defined above, where c and d are the same or different and are 0 thru 2 with die proviso that 
the total number of ring carbon atoms is 4, 5 or 6, 

(ix) 3i>yrrolin-l-yi, (F-5) 

(x) pyrroM-yl optionally substituted with 

CVC3 alkyl, (F-6) 
15 (xi) piperidin-l-yl optionally substituted with 1 or 2 

Cj-Cj alkyl, x (F-7) 

(xii) l,2,3 > frtetrahydropyridin-l-yl, (F-8) 

(xiii) 1-hexamethyleneimino containing a 3- or 4- double bond 
or 3- and 5- double bonds, (F-0) 

20 (xiv) 1,4-dihydro-l-pyridinyl substituted in the 4 position by 

two CyC^ alkyl being the same or different, (F-10) 

(xv) -OH, 

(xvi) alkoxy, 

(xvii) -NR 21 . r (CH 2 ) e -Q where Q is 2-pyridinyl where 
25 R 2 l-7 is -H or C fCj alkyl and e is 0 thru 3, 

(xviii) pyridin-2-, 3- or 4-yl, 

(xix) -CF 3 , 

(xx) -ca 3 , 

(xxi) -SCH 3 , 

30 (b) l,3,5-triazin-2-yl or the N-oxide thereof optionally substituted at the 

4-and/or 6- position with R 21 . 2 is as defined above, (F-ll) 
(c) pyrimidin-4-yl or the N-oxide thereof optionally substituted at the 2- 
and/or 6-, and 5- and/or 6- position with R 21 _ 2 is as defined 

above, (P-12) 
35 (d) pyrimidin-2-yl optionally substituted at 4- and/or 6- position with 1 

or 2 R21.2 ^ fa defined above, (F-13) 
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(e) pyraan-2-yl optionally substituted with 1 or 2 R 2 l-2 * defined 

above, 1 ' 

(f) imidazol-2-yl optionally substituted in the 1 position with 

alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 2 

5 R21-2 as defined above, C" 15 ) 

(g) l,3,4-triazol-2-yl optionally substituted in the 1 position with CyCj 
alkyi or -Aryl, where Aryl is as defined above, and further optionally substituted with R 21 _ 2 as 

defined above, (F " 16) 
0i) imidazole- or 5-yl optionally substituted in die 1 position with C r 

10 C3 alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 
2 as defined above, ^" 17) 
©benzoMtnien-2-yl, (F" 18 ) 
0) indol-2-yl, P' 19 * 
(k)benzoIb]thiazol-2-yl, (P' 20 ) 

!5 0) benamidazol-2-yl, (P' 21 ) 

(m) 4-p-[4-[2,tois(l-pyrrolidrayl)^ 

piperazinyljefliyl], 

<jt) l,2,4-triazm-3-yl optionally substituted at the 5- and/or 6- position 

with R21-2 85 fa defined above, 
20 (2) -(C%)2^-a-P»P«aanyl) optionally substituted in the 4- position with -Aryl 

or -Heteroaryl as defined above, ^ F " 24 ^ 

(3) -Heteroaryl, as defined above, 

(4) -{CH^nfX^ where m is as defined above and where X4 is 

(a) -0<H 2 CH2-Y f where Y fa Cj-C^alkylanuno, diCCx- 
25 C^alkylamino where the alkyl groups are the same or different, C3-C6 alkyleneimino, 
optionally substituted with 1 or 2 CyCj alkyl, 

0>) -NR2i.20CH2PH2- Y ' where is -H or alkyl and Y is 

as defined above, 

(c) -CCH 2 )g-N(K.2i-20)- HetW0ar y I * wnere * b 2 ' 3 OT *' Whete 
30 B21.20 ^ Heteroaryl are as defined above, 

(5) -<CH2) m -NR 21 _22R21-23> where R 21-22 fc " H OT ^ ^ R 21'» fa " 
Aryl or -Heteroaryl as defined above, or K n .2l ^ %l-23 «» together with the attached 
nitrogen atom to form a saturated mono-nitrogen CyC 6 heterocyclic ring and where m is as 
defined above, 

35 (6)^CHCH3) b -(CH 2 ) r Arylwherebis0andfisltiiru4orbislandfis0 
thru 3, where Aryl is as defined above, 
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(7) -{CH^-Heteroaryl, where i is 1 thru 4 and Heteroaryl is as defined above, 

(8) (l-piperazinyi)acetyl substituted in the 4- position by Heteroaryl where 
Heteroaryl is as defined above, (F-25) 

5 (?) (l-piperazinyl)carbonylmethyl substituted in the 4- position by 

•Heteroaryl where Heteroaryl is as defined above, and (F-26) 

(1) -H, 

(2) alkyl, 

10 (3) C5-C7 cycloalkyl, 

(4) -(OT2) m -NR 2 i-rHeteroaryl, where m, R21.1 and Heteroaryl are as defined 

above, 

(5) (l-piperazinylMC^-C^kyl optionally substituted in the 4- position with - 
Aryl or -Heteroaryl as defined above, (F-24) 

15 (6) -(CH2) m -X 4 , where m and X 4 are as defined above, 

(7) -(CH2) m -NR2i-2^21-23» where m * R 21-22 R 21-23 m 38 defined 

above, 

(8) -(CHCH^-CCH^r 1 ^!^ R 2l-24 fe P 11 ^ 1 substituted with 1 dim 3 
-OH, CpCj alkoxy, -NR 21 . 2 5 R 2l-26 where R 21-25 R 21-26 m * e same or different and 

20 are -H, ^-€3 alkyl or are taken together with the attached nitrogen atom to form a C4-C7 
cyclicamino ring and where b and f are as defined above, 
(?) 2^>yridinylmethyl, 
(10) 2-pbenylethyi, 

(Q R 2 i-a and R 21 .^ are taken together with the attached nitrogen atom to form a 
25 heterocyclic ring selected from the group consisting of 

(1) 2-(carboxy)-l-pyrrolidinyl optionally as the alkyl ester or as a 
pharmaceutical^ acceptable salt, (F-27) 

(2) 2-(carboxy)-l-piperidinyl optionally as the CyC^ alkyl ester or as a 
pharmaceutical^ acceptable salt, (F-28) 

30 (3) 2-(carboxy)-l-hexamethyleneimino optionally as the CyC$ alkyl ester or as 

a pharmaceutical^ acceptable salt, (F-29) 

(4) 2<carboxyH^totte%leneimino optionally as the CyC$ alkyl ester or as 
a pharmaceutical^ acceptable salt, (F-30) 

(5) 1-piperazinyl optionally substituted in the 4- position with R2i-2ar c °- 

35 (Otyj- where R 2W 8 h -Heteroaryl, -NR2i„29-Heteroaryl and 2-foranyl, where R 2 l-29 
is -H or Cj-C3 alkyl, where j is 0 thru 3, and Aryl and Heteroaryl are as defined above, (F-31) 
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(6) l-piperazinyl substituted in the 4-position with HeteroaryKCHj),- where 

Heteroaryl and j are as defined above (F " 32 ) 

(7) l-piperazinyl substituted in the 4-posWon with AryKCH^j-, where Aryl 
and j are as defined above, (F-33) 

5 (8) 4-hydroxy-l-piperidinyl substituted in the 4- position with Aryl as defined 

v _ (F-34) 
above, 

(?) l-pq>erazinyl substituted in die 4- position with Heteroaryl-NRj^-CO- 
(CH2) r , where Heteroaryl, R 21 _29 and i are as defined above; (F-35) 

(10) 1-piperadnyl substituted in the 4- position with 

10 -(CH^^*=C(2-pvriQinyl)-N=N-C(2-pyriainyl)=C*H, where * and j are as defined above, 

1 (F-36) 

(11) l-piperazinyl substituted in the 4- position with -(CH2)i-{4-[2,6-bis(l- 
pyirolidinylH-pyrimidmyq-l-piperazine] where i is as defined 

0?-37) 

above, 

IS (12) l-piperazinyl substituted in the 4- position with alkyl optionally 

substituted with 1 or 2 Aryl; 

(18-2) ng is 0, R 16 is Ri6- 3 *i6-* and R^ is R25-3*25-* one of R l«-3 ** R W- 

4 is taken together with one of R25.3 and to form a second bond between the carbon 
atoms to which R 16 and R^ are attached and the other of R 16 . 3 and R^ is ^-NRn^l-fJ 

20 where X 3 , R 2 i-« and R 2i ^ are as defined above and the other of R25-3 *25-4 fe * 

(18-3) ng is 1, R25 is ^ and R^ and R^ is R26-5 and R26-6 where one of R^ 
and R^ and one of Rjg is R^j and Rjm are taken together to form a second bond between 
fee carbon atoms to which R^ and R^ are attached and the other of R25-S and R 25-6 and R26- 

5 and are-H, and pharmaceutically acceptable salts thereof. 

25 

16. A method according to claim 15 where treating is preventing resistance to the 
chemotherapeutic agents. 

17. A method according to claim 15 where treating is overcoming resistance to the 
30 chemotherapeutic agents which already exists. 

18. A method according to claim 15 where the human cancer cells are selected from the group 
consisting of ovarian, sarcoma, non-Hodgkin's lymphoma, lung, breast cancer, bladder 
carcinoma, colon carcinoma, pancreatic carcinoma, carcinoma of the ampulla ofVater, multiple 

35 myeloma, adult acute lymphocytic leukemia, adult non-lymphoytic leukemia and neuroblastoma. 
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19. A method according to claim 15 where the chemotherapeutic agents is selected from the 
group consisting of doxorubicin, daunomycin, vinca alkaloids, vincristine, vinblastine, taxol, 
colchicine, epipodophyllotoxins such as etoposide, actinomycin D, puromycin, emetine, 
meiphalan, adozelesin, 

5 {S-(R,R)] 6,6'-[<arbonyIbis0mino-lH-uriole-QS,2Hliylc^ 

3,6J,8Hetrahydio-KmethyM>e^^ 

(S>N-[2-tfHchloromethylM,6^ 
opxy]benzo[l,2^:4,34>Tdipyixol-3<^ 
benzofurancarboxamide, 
10 (7bR,8aS>7-[[l,6Hiihydro-4ty^ 

oxocyclopropaIc]pym)loP^-e]indol-2(lH)-yl)carb^^ 
yl]carbonyl]-l f Wihydro^ydro^ 

20. A method according to claim 15 where the tricyclic amine 0) is selected from the group 
15 consisting of 

2^[4^,MMi>yroHdtayl^y^ 
tetramethyl-2H-l-benzopyran-6-ol, 

2^4-3<ethylamiiK)>2^yridinylH 
methyl2H-l-benzopyran-6-ol, 
20 3-[4~(2,6sii4-f»ynolinyM^ 

2,5 J,8^etramethyI-2H-l4>enzopym-2-carboxylic acid propyl ester, 

HHe&ylamiiu>)-2^yridtoyl]^(5-me 
piperazine. 

25 21. A method according to claim 15 where the effective amount of the steroidal amine (I) is 
from about 1 mg/kg/day to about 500 mg/kg/day. 



30 



22. A method of treating resistance to cancer chemotherapeutic agents in human cancer 
patients which comprises administering to that human an effective amount of a sensitizing 
bicyclic ether of formula (IV) 
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where R 2 is -H or -OR w where R w is q-Cj alkyi and where R 2 is -H or -OR^i where R 2 _ 
iisCj-Cs alkyl with the proviso that R 2 is not -H only when R x is -H, 
10 R3 is o-R^-i :0*3-2 where R M a* 3 " 1 R 3-2 ^ *• 831110 or 310 " H or ^3 

with the proviso that R^ 2 is not -CH 3 unless R M is -CH 3 , 
11 is 1,2 or 3, 

R4 is R4-i*4-2 where R^ is -H, -CH 3 , -CH 2 CH 3 , 4-fluorophenyl, 4-chlorophenyl, 
R^ 2 is -(CH2V R4.3 where n is 1 , 2 or 3 and where R4.3 is 

15 -a 

1-piperazinyl optionally substituted in the 4-position with a memeber selected 

from the group consisting of 

-<f> optionally substituted with 1 «CF 3 , -O, -F, -CH 3 , -CH 2 CH 3 , 
2-pyridinyl optionally substitued in the 6^»sition with -NR^R^s 
20 where R^ and R4.5 are the same or different and are -H, Cj-C^ alkyi and where R44 and R4. 
5 are taken together with the attached nitrogen atom to form a ring selected ftom the group 
consisting of H>yirolidinyI, 1-piperidinyl, 1-morpholinyi, 

4-pyrimidinyl optionally substitued in the 2 and/or 6-position with - 
NR44R4.5 where R^ and R^ are as defined above, 
25 piperid-3-en-l-yl optionally substituted in the 4-posMon with a 

member selected from the group consisting of 

optionally substituted with 1 -CF 3 , -CI, -F, -CH 3 , -OT2CH3, 
2-pyridinyl optionally substitued in the 6-position with -NR44R4.5 
where R^ and R4.5 are the same or different and are -H, C^alkyl and where R^ and R^ 
30 5 are taken togeter with the attached nitrogen atom to form a ring selected ftom the group 
consisting of 1-pyirolidinyl, 1-piperidinyl, 1-morpholinyl, 

4-pyrimidinyl optionally substitued in de 2 and/or 6-position with - 
NR^R^s where R^4 and R4.5 are as defined above, and pharmaceutically acceptable salts 
thereof 
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23. A method according to claim 22 where treating is preventing resistance to the 
chemotherapeutic agents. 



24. A method according to claim 22 where treating is overcoming resistance to the 
5 chemotherapeutic agents which already exists. 

25. A method according to claim 22 where the human cancer cells are selected from the group 
consisting of ovarian, sarcoma, non-Hodgkin's lymphoma, lung, breast cancer, bladder 
carcinoma, colon carcinoma, pancreatic carcinoma, carcinoma of die ampulla of Vater, multiple 

10 myeloma, adult acute lymphocytic leukemia, adult non-lymphoytic leukemia and neuroblastoma. 

26. A method according to claim 22 where the chemotherapeutic agents is selected from the 
group consisting of doxorubicin, daunomycin, vinca alkaloids, vincristine, vinblastine, taxol, 
colchicine, epipodophyllotoxins such as etoposide, actinomycin D, puromycin, emetine, 

15 melphalan, adozelesin, 

[S-(R,R)] 6,6Hcarbonylbis(imino-lH-^^ 
3,6,7,84etrahydro-l-,methy^^ 

(S^N-[2-[[HcMoromethylH,6^ihyd 
opxy]benzo[l,2-b:4,3^dipy^ 
20 benzofurancarboxamide, 

(7bR,8aS)-7<[l,6^ihydro^ydroxy-5-methox 

oxocyclopropa[e]pynolo[3,2-e^ 
yl]caibonylH,6slihydro^ydroxy^ 

27. A method according to claim 22 where the bicyclic ether (IV) is selected from the group 

consisting of 

H(3»4-daydro^,7-dimetoo^ 

phenyl]piperazine, 

H(3,4-dihydro-6,74im^ 

piperazine, 

l^Q^ihydro-S-methoxy^H^^ 
4K4^orophenylH-[2-(3,4Hiihyd^ 
1,2,3,6-tetrahydropiperidine, 

l-[2^3,4^ydro^,7^imethoxy4^^ 
piperazine, 

l^sWorophenyl)-4-[2K3,4^imydro^,7Hiimethoxy-m^ 
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yl)etiiyllplperazine, 

l-P^,4niihydro^,7-dimeth^^ 



l^^,4^ydro^/Min^ 
5 (trffluoromethyl)phenyl]piperazine, 
l^Moropheayl^P^ 
yl)e&yl]piperazine, 

methylphenyl)piperazme, 
10 i^^wifoydro^jHlra^ 
t^rahydro-4-pheaylpyridine, 

2H^,4-dfliydio-6^^^ 
tetrahydro^J^imethoxyisoquiiwline, 

l-[2^,4-dihydro-5,6-dimethoxy^,4^ 

15 phraylpiperarine, 

1^4-fluorophenyl)^(MH^^^ 
benzopyran-l-yl]-propyl]pipera2ine, 

lH31H4-fluoK)^^^ 
me&ylphenyl)piperaziiie, 
20 . i-p-[i^4-fluorophenyl^ 
phenylpiperazine, 

2H-Benzfaiida20l-2-one, Hl-[3^1^ftaoropheny^ 

benzopyran4-ylJi>ropyl]^V^ 

l.[3-[l(4-fluorophenyl>3,4-^^ 

25 pyridinyl^ipecaane, 

l-P^,4^ihy<Iro-6J^e&o^ 
tetrahydro-4-phenylpyridine, 

H2^,4niihydro^J^ethoxy^metfayl-ffl-2-beiw 

methylphenyl)piperazine, 
30 i^^orophenyl)^[2^,4-dity^ 
yl)ethyl]piperaziiie, 

l^^,4^ydi^jHlimefto^ 
phenylpiperazine, 

H3^,4^ydro-6J-dime&^^ 
35 metii3flphenyl)piperazine f 

l-[3^,4^ydn>^/7^etooxy4^^^ 



WO 92/18089 



-67- 



PCTAJS92/02237 



fluorophenyl)piperazine, 

H34H4-fluorophenyl)-3,4^ihydr^ 
■ yllpropylJ-4-phenylpiperazine, 

1^3~[1^4-fluorophenyl)-3,4Klihydro^ 
5 yl]propyl]-l,2,3,6-tetrahydro4i>henyIpyridin^ 
H3^,4Hiihydro-6J-dta^ 
tetrahydro-4-phenylpyridine, 

l-[3-[H4-fluorophenyl>3,4^ihydi^ 
yl]propyl-4-phenylpiperazine, 

10 l^^MoropropylHK^fluorophenyl^ 
benzopyran, 

l-[3^/Wihydro^/7sIime^ 
tetnbydro-4^henylpyridine, 

l-[3-(3>dihydro^J^imethoxy-l,4-^ 
IS methylphenyl)piperazine, 

l-(2<hlorophenyl)^[2-(3,4-dihydro-6 t ^^ 
yl)ethyljpiperazine, 

l-(3^on^henylH-[2-(3,4-d^ 
yl)ethyl]piperazine, 
20 l^^orophenyl)-4-[2^,4Hlihydro^/M 
yl)ethyl]piperazine, 

644-[2^,4Hiihydro^J-dimethox 
N^,N\N , Hetraediyl-2,4^yrimidinediomiiie, 

4-[H2K3,4^ihydro^J^imethoxy-lH-2^ 
25 pynolidinylpyrimidine. 

28. A method according to claim 22 where die effective amount of the tricyclic ether (IV) is 
from about 1 mg/kg/day to about 500 mg/kg/day. 

30 29. A method of treating resistance to cancer chemotherapeutic agents in human cancer 
patients which comprises administering to that human an effective amount of a sensitizing 
tricyclic compound of formula (V) 



35 
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R 3 — iT^N-Wal 

082 

where: 

tH is 1 thru 3, 

Ki is a*n:/J-Ri-2 where R w and ate the same or different and are -H, 
CyC3 alkyl, 

R3 is optionaUy substituted with 1 thru 3 -F, -CI, q-Cg alkyl and pharmaceutical^ 
acceptable salts thereof. 

30. A method according to claim 29 where treating is preventing resistance to the 
cheroo therapeutic agents. 

31. A method according to claim 29 where treating is overcoming resistance to the 
20 chemotherapeutic agents which already exists. 

32. A method according to claim 29 where the human cancer cells are selected from the group 
consisting of ovarian, sarcoma, non-Hodgkin's lymphoma, lung, breast cancer, bladder 
carcinoma, colon carcinoma, pancreatic carcinoma, carcinoma of the ampulla of Vater, multiple 

25 myeloma, adult acute lymphocytic leukemia, adult non-lymphoytic leukemia and neuroblastoma. 

33. A method according to claim 29 where the chemotherapeutic agents is selected from the 
group consisting of doxorubicin, daunomycin, vinca alkaloids, vincristine, vinblastine, taxol, 
colchicine, epipodophyllotoxins such as etoposide, actinomycin D, puromycin, emetine, 

30 melphalan, adozelesin, 

[S-(&R)] 6,6Mc*b(^is(tamio-ffl-mdole^ 
3,6,7,8-tetrahyo^l-,memyl-beii^ 
(S)-N-|2-[[l-(chloioinem^^ 
opxy]benzo[l,2-b:4,3-b1dipyml-3<2H)^ 

35 benzoforancarboxamide, 

(7bR,8aS>7-[Il,6^ydr(>4-hydroxy-5-methoxy-74(44,8,to 




10 
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oxocydopropa[c]pyrrolo[3,2^]indol-2(m 
yl]carbonylH,64ihydro^ydroxy-5-metto 



34. A method according to claim 29 where the tricyclic compound (V) is selected from the 
5 group consisting of 

1^4-fluorophenyl)^2^a J 4,5,6-tetrah^ 

naphtho[l,8-cd]pyran-l-yl)-e4yl]pipera2ine f 

l^-methylphenyl)^p^a t 4A 
naphtho[l ,8-cd]pyran-l-yl)-^hyl]piperazine, 

10 l^^on^henyl)^[2^a,4,5,6-tetrahyd^ 
naphtho[l,8-cd]pyran-l-yl)-ethyl]piperazine. 

35. A method according to claim 24 where die effective amount of the tricyclic compound (V) 
is from about 1 mg/kg/day to about 500 mg/kg/day. 

15 

36. A method of treating resistance to cancer chemotherapeutic agents in human cancer 
patients which comprises administering to that human an effective amount of a compound 
selected from the group consisting of 

1 l-[[[4-(2,6^-l^yrrolidmyl-4^ 
20 4-ene-3,20-dione, 

4-[5^enzoyloxy)-2,6^i-l^yrroii^ acid methyl 

ester, 

2H4^2,6^i-l^yrrolidmyl-5^^ 
methylpregna-l,4,9(l l>triene-3,20-dione, 
25 34244-[H^ylaniino)-2^yridinyl]-li)iperam 

me4ylphenyl)ethyl]-3a-methyl-5H-inden-5-one and pharmaceutical^ -acceptable salts thereof. 

37. A method according to claim 36 where treating is preventing resistance to the 
chemotherapeutic agents. 

30 

38. A method according to claim 36 where treating is overcoming resistance to the 
chemotherapeutic agents which already exists. 



35 



39. A method according to claim 36 where the human cancer cells are selected from die group 
consisting of ovarian, sarcoma, non-Hodgkin's lymphoma, lung, breast cancer, bladder 
carcinoma, colon carcinoma, pancreatic carcinoma, carcinoma of the ampulla of Vater, multiple 
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myeloma, adult acute lymphocytic leukemia, adult non-lymphoytic leukemia and neuroblastoma. 

40. A method according to claim 36 where the chemotherapeutic agents is selected from the 
group consisting of doxorubicin, daunomycin, vinca alkaloids, vincristine, vinblastine, taxol, 

5 colchicine, epipcdophyUotoxms such as etoposide, actinomycin D, puromycin, emetine, 
melphainn, adozelesin, 

[S-GUl)] 6,6McarbonylbisCmiino-ffl-u^^ 
3,6,7,8-tetr^ydro-l-,memyl-ben»[^ 
<S)-N-l2-ai-(clilorom^ 
10 0 pxy]beiizo[l,2*:4,3-b^^ 
benzofurancarboxamide, 

(7bIU8aSH^1.6^y« lro ^y tox ^ 5_n ^ 
oxocydc*rttfa[c]pyrioto^^ 
yl]cairxmyn-l,6Hiaydn)^ytoxy-5-methoxybe^ 

15 

41. A method according to claim 36 where the effective amount of the compound is from 
about 1 mg/kg/day to about 500 mg/kg/day. 

42. A method of treating resistance to cancer chemotherapeutic agents in human cancer 
20 patients which comprises administering to that human an effective amount of a sensitizing 

indole of formula (VI) 



0 — CCB^e! — t/^\_ R 21 (VD 

25 




30 where: 

Rjis-C-Nor-CONH^ 
. njisltfaruS; 
R^is 

(1) R 2 i-2T cc K CH 2)i- where R^ag b -Aryl, -N^u^l «* 2-&ranyl, 
35 where R^ is -H or Cfy alkyi, where j is 0 thru 3 and Aryl is phenyl optionally 
substituted with 1 or 2 -Q, -Br, Cj-Cj alkoxy, -COOH, -NH 2 , alkylanuno, di(C r 
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Cjjalkylamino, where the alkyl groups are the same or different, 1-pynolidinyl, 1-piperidinyl, 
1-hexamethylenimino, 1-heptametbylenimmo, C2-C4 acylamino and -NH-CHO or with 1 -F 
or-CF 3 ; (F-31) 
(2) HeteroaryHCH^j-, where Heteroaryl is 
5 (a) pyridin-2- (F-l), 3- (F-2) or 4-yl (F-3) or fee N-oxide thereof 

optionally substituted by 1 or 2 R^, being the same or different, where R 21 _2 k 

fO-F, 
00 -CI, 
fiii)-Br, 

10 Ov) Ci-Cs alkyl, 

(v) -CH 2 -CH=CH2, 

(vi) -Aiyl, where Aryl is as defined above, 

(vii) "NR21.3R21-3 where &e R 2l-3* s m 1116 53100 or different 
and are -H, C 1 -C 3 alkyl or -CH2-CH=CH 2 , 

15 (viiia) *CH 2 -(CH2)q-CH2-N*- where the atoms marked with an 

asterisk (*) are bonded to each other resulting in the formation of a ring, where q is 1 thru 5, 

(viiiB) *CH 2 <:H2KCH 2 ) c -G-{CH2) (r CH2-CH2- N *- where the 
atoms marked with an asterisk (*) are bonded to each other resulting in the formation of a ring 
(B4), where G is -O-, -S-, -SO-, -SO2- or -NHRji^, where R 2M fa " H > Cl^ or ^ 

20 as defined above, where c and d are the same or different and are 0 thru 2 with die proviso that 
the total number of ring carbon atoms is 4, 5 or 6, 

(ix) 3-pyrrolin-l-yl, (F-5) 

(x) pyrrol-l-yl optionally substituted with alkyl, (F-6) 

(xi) piperidin-l-yl optionally substituted with 1 or 2 

25 alkyl, <M) 

(xii) 1,2,3,6-tetrahydropyridin-l-yl, (F-8) 

(xiii) 1-hexamethyleneimino containing a 3- or 4- double bond 

or 3- and 5- double bonds, (F-9) 

(xiv) 1,4-dihydro-l-pyridinyl substituted in the 4 position by 

30 two Ci-C$ alkyl being die same or different, (F-10) 

(xv) -OH, 

(xvi) CyC^ alkoxy, 

(xvii) -NK 21 .7-(CH2) e -Q where Q is 2-pyridinyl where R 21 _ 7 
is -H or C1-C3 alkyl and e is 0 thru 3, 

35 (xviii) pyridin-2-, 3- or 4-yl, 

(b) l,3,5-triazin-2-yl or the N-oxide thereof optionally substituted at die 



WO92/18089 PCT/US92/02237 

-72- 

4- aiKl/or 6- position with R21-2* as defined above, ^ F " 11 ^ 

(c) pyrimidin4-yl or the N-oxide thereof optionally substituted at the 2- 
and/or 6- position with R21.2 is as defined above, (F-12) 

(d) pyrimidin-2-yl optionally substituted at 4- and/or 6- position with 1 

5 or 2 R 2 i.2 as is defined above, (F-13) 

(e) pyrazin-2-yi optionally substituted with 1 or 2 as is defined 

above, ff" 14 ) 

(f) imidazol-2-yl optionally substitututed in the 1 position with CyC 3 

alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 2 

10 R21-2 as defined above, <F~ 15 ) 

(g) l,2,4-triazol-3-yl optionally substituted in the 1 position with CyC^ 
alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with R 2 i_2 as 
defined above, CM® 

(h) imidazoi-4- or 5-yl optionally substituted in die 1 position with Cj- 
15 C 3 alkyl or -Aiyl , where Aryl is as defined above, and further optionally substituted with 1 or 

2 R 21 _2 as defined above, CF-17) 

® benzo[b]thien-2-yl, (F-18) 

Q) indol-2-yl, <P-W 

(k) benzo[b]thiazol-2-yl, (F-20) 

20 © benzimidazol-2-yl, (F-21) 

(m) 4-P44-[2,6*is(l^yrroM^ 

eihyl]piperazinyl, (F-22) 

(n) 1 A4-triazol-3-yl optionally substituted at the 5- and/or 6- position 

with R 2 i. 2 as b defined above, (F-23) 

25 and where j is as defined above, ff' 32 ) 

(3) AryKCH^p **** ^ and j are as defined above, (F-33) 
and phannaceutically acceptable salts thereof. 

43. A method according to claim 42 whore treating is preventing resistance to die 
30 chemotherapeutic agents. 

44. A method according to claim 42 where treating is overcoming resistance to the 
chemothenpeutic agents which already exists. 
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45. A method according to claim 42 where the human cancer cells are selected from the group 
consisting of ovarian, sarcoma, non-Hodgkin's lymphoma, lung, breast cancer, bladder 
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carcinoma, colon carcinoma, pancreatic carcinoma, carcinoma of die ampulla of Vater, multiple 
myeloma, adult acute lymphocytic leukemia, adult non-lymphoytic leukemia and neuroblastoma. 

46. A method according to claim 42 where the chemotherapeutic agents is selected from the 
5 group consisting of doxorubicin, daunomycin, vinca alkaloids, vincristine, vinblastine, taxol, 

colchicine, epipodophyliotoxins such as etoposide, actinomycin D, puromycin, emetine, 

melphalan, adozelesin, 

[S-(R,R)J 6,6Mcarbonylbis0mino-lH-in^^ 

3,6,7,8-tetrahydro-l-,methyrt^ 
10 (S)-N-[2-[[l-(chloromethy^^ 

<pxy]benzo[l,2*:4,3-b1dipynol-3£^ 

benzo&rancarboxamide, 

(7bR,8aS)-7-[[l,Wihydro^yd^ 

oxocydopropa[c]pyrrolo[3,2^]i^ 
15 yl]carbonyl]-l,Mihydro^ydroxy^ 

47. A method according to claim 42 where (he indole (VI) is selected from the group 

consisting of 

4-[3^iphenylmethyl)-l^iperazmyl^ 

20 4-[3-[4-P f 4^prroUdino^pyr^ 

2-cyano^[3-I4<diphenylmediylH^iperazinyllpropoxy]indole, 
2-cyano4-[3-[4-(2,4-dipynplidino^yri^ 

48. A method according to claim 42 where the effective amount of the indole (VI) is from 
25 about 1 mg/kg/day to about 500 mg/kg/day. 

49. An indole of formula (VI) 
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(VI) 
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where R x is -C-N or -CO-NH 2 ; 
nj is 1 thru 5; 
R^is 

(1) t^gCO^B^r where K21-2& b -^21-29^ ^ i-*"** 1 . 

substituted with 1 or 2 -d, -Br, alkoxy. -COOH, -NH 2 , Cfy allrylamino, di(C r 
C3 )alkylamino, where the alkyl groups are the same or different, 1-pyirolidinyl, 1-piperidinyl, 
l^examethylenimino, l^eptamethyleaimino, C2-C4 acylamino and -NH-CHO or with 1 -F 
or-CF 3 ; 

10 (2) HeteroaryHCH^j-, where Heteroaryl is 

(a) pyridin-2- (F-l). 3- (F-2) or 4-yi (F-3) or the N-oxide thereof 
optionally substituted by 1 or 2 R 21 . 2 , being the same or different, where R 21 _ 2 k 

15 0«)-Br f 

O^q-Csalkyl, 

(v) -CH 2 -CH=CH 2 , 

(vi) -Aryl, where Aryl is as defined above, 
-NR 2 l-3«21-3 wnete *» R 21 -3* s ■» me 831116 01 dMferent 

and are -H, CfCj alkyl or -C%CH=CH 2 , 

(viiio) *CH 2 -{CH 2 ) q -CH 2 -N*- where the atoms marked with an 
asterisk (*) are bonded to each other resulting in the formation of a ring, where q is 1 thru 5, 

(viiifl) *CH 2 -CH 2 -<CH 2 ) c -G-{CH 2 ) <r CH 2 -CH 2 -N*- where the 
atoms marked with an asterisk (*) are bonded to each other resulting in me formation of a ring 
CM), where G is -0-, -S-, -SO-, -Spr or -NHR21-4, where R^ is -H, alkyl, or Aryl 
as defined above, where c and d are the same or different and are 0 thru 2 with the proviso that 
the total number of ring carbon atoms is 4, 5 or 6, 

CnOHyrrolin-l-yi, ^ _5) 

(x) pyrrol-l-yl optionally substituted with alkyl, <F-6) 

(xi) piperidin-l-yl optionally substituted wim 1 or 2 Cj-Cg 

alkyl, 

(xii) l,2^,frtetrahydropyridm-l-yl, ^* 8) 

(xiii) liexamemyleneimino comaining a 3- or 4- double bond 

<F-9) 

or 3- and 5- double bonds, 
35 (xw) l,4nimydr<)-l-pyridinyi substituted in the 4 position by 

two (1-C3 alkyl being the same or different, ^" 10 ^ 
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(xv) -OH, 

(xvi) alkoxy, 

(xvii) -NR 21 .7-(CH 2 ) e -Q where Q is 2-pyridinyl where fyl-l 
is -H or C}-C3 alkyi and e is 0 thru 3, 

5 (xviii) pyridin-2-, 3- or 4-yl, 

(b) l,3 ( 5-triazin-2-yl or the N-oxide thereof optionally substituted at the 
4- and/or 6- position with R 21 _2 " as defined above, (F-ll) 

(c) pyrimidin-4-yi or the N-oxide thereof optionally substituted at the 2- 
and/or 6- position with R 2 i-2 k & defined above, (F-12) 

10 (d) pyrimidin-2-yl optionally substituted at 4- and/or 6- position with 1 

or 2 R 2 i.2 as is defined above, (F-13) 

(e) pyrazin-2-yl optionally substituted with 1 or 2 R 21 _ 2 *s defined 

above, <F-M) 

(f) imidazol-2-yl optionally substituted in the 1 position with C|-C 3 
15 alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 2 

R21.2 35 above, (F-15) 

(g) l,2,4-triazol-3-yl optionally substituted in the 1 position with 
alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with R 21 _ 2 as 
defined above, (F- 16 ) 

20 (h) imidazole- or 5-yl optionally substituted to the 1 position with C r 

G 3 alkyl or -Aryl, where Aryl is as defined above, and further optionally substituted with 1 or 
2 R21.2 as defined above, (F- 17 ) 
Ci) benzo[b]thien-2-yl, CF-18) 
(j) indol-2-yl, (F-19) 
25 (k) benzo[b]thiazol-2-yl, (F-20) 

0) benzimidazol-2-yl, (F-21) 
(m) 4-P44^,6*is(li)yrroli^ 
ethyljpiperazinyl, (F-22) 
(n) l r 2,4-triazol-3-yl optionally substituted at the 5- and/or 6- position 
30 with R2i-2 as fa defined above, <F-23) 
and where j is as defined above, <F" 32 ) 
(3) Aryl-(CH2)p where Aryl and j are as defined above, (F-33) 
and pharmaceutical^ acceptable salts thereof. 



35 50. A indole according to claim 49 which is selected from the group consisting of 
4-[3^iphenylmethylH^iper^ 
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2-cyano-4-[3-[4-(diphenyl^^ 



